





Paving and Municipal Engineering 


ECONOMIES AND PROFITS OF STREET PAVING. 


A MISGUIDED progressive spirit in ambitious cities too commonly 
takes for its object the acquisition of wealth rather than physical 
improvement, thus repeating in a large way the deplorable mistake 
which has become so generally characteristic of the lives of our 
business men. The ultimate effects can hardly be expected to be 
less injurious to the city than to the individual. This lamentable 
misdirection of good energy we find in the work in smaller cities 
of many organizations whose ostensible object is the promotion of 
public welfare, who, proceeding upon a doubtful theory, believe 
that more is gained from the acquisition of a new industry than 
from such improvements as are needed for the most satisfactory and 
least expensive conduct of the business they already have. Better 
appreciation of essential conditions for progress, aided by the dis- 
covery that they have something to do with prosperity, has led in 
recent years to the formation in many American cities and towns of 
organizations having for their object the creation or stimulation of 
sentiment favorable to public improvements. These associations, 
known by various names and some of them composed of both men 
and women, have done good work in overcoming the rule of that 
rather common kind of conservatism which is hopelessly blinded 
by consideration of immediate cost in dollars and cents. Changes 
in methods of municipal government, depriving too conservative cit- 
izens of obstructive power, have had to be made in not a few in- 
stances before public work generally believed to be needed could be 
proceeded with; in many cities this relief is still needed. Despite 
the non-progressive, however favorable, legislation, urgent needs 
and growing prosperity, combined with various influences, all aid- 
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ed by persistent agitation through newspapers, have given an im- 
petus to the movement for better streets, which, within a few years, 
has brought into existence pavements of many kinds, in the aggre- 
gate thousands of miles in length, and has projected before the pub- 
lic one of the most perplexing problems remaining to be solved ac- 
ceptably to the 15,000,000 people who are directly concerned in a 
financial way. 

The average annual cost of construction and repairs of the 10,- 
865 miles of streets reported as having been paved during the ten 
years preceding the last census was $25,256,551. It is presumable, 
especially in view of a general knowledge of the streets of the prin- 
cipal cities, that a very large per cent. of this expenditure was for 
repairs and for gravel, broken stone and bowlders. Pavements 
made of better materials than these, in accordance with the methods 
now most approved, would have cost for the length of streets 
reported in the census, more than double the amount of the ex- 
penditure during the last decade. It is, therefore, probable that less 
than one-third of the streets in cities of more than 10,000 popula- 
tion are well paved. Without attempting to be exact, but with 
some care to keep my calculations well within what are believed to 
be safe limits, the assertion is ventured that if the construction of 
new street pavements proceeds as rapidly as there is some assurance 
for expecting, the cost for the present decade will amount to $60 for 
every inhabitant of the American cities which in 1890 had a popu- 
lation of 10,000 or more. There are many things that properly 
should be, but have not been, taken into consideration in this cal- 
culation, such as the growth of cities and consequent extension of 
streets, and the vast amount of paving that may be done in munici- 
palities having less than 10,000 population, all of which will add 
largely to the estimated expenditure. As the cost of street paving 
is paid by the owners of abutting property in most cities, the mu- 
nicipalities paying from the general tax revenue only for the space 
covered by street intersections and for the proportion chargeable to 
public property, the cost largely falls directly on real estate, and if 
paid by one person in five, either as owner or tenant (the latter by 
increased rental), the average for those who must pay the expense 
is $30 a year for a decade, though these figures should be multi- 
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plied—in a ratio, however, not easily determined—if applied to 
business streets. 

Many people can only be induced to incur large expense for street 
paving by well-founded prospects of gain from it. They regard it 
as they would an investment. Though it is no less desirable when 
viewed independently of these very practical considerations, it may 
well be subjected to such tests of value. Its paying qualities are, 
to some extent, capable of demonstration. Its economies may be 
indicated by comparisons of the cost of transportation, of relative 
wear and consequential loss, and of maintenance of paved and un- 
paved streets. While there are wide differences in the resistance to 
traction of asphalt, wood-block, brick and granite block road sur- 
faces, the average, where the streets of a city are paved in about 
equal proportion with these materials, is less than one-third the 
average resistance on the streets of a city having only macadam, 
cobble-stone, earth and sand road-surfaces in about equal propor- 
tion. As one horse can, therefore, draw for ten hours three times 
as heavy a load on streets of the first class as on those of the second 
class, there must be an average saving of two-thirds in the cost of 
all transportation by means of animals and vehicles where paved 
streets are used. In other words, the city with well paved streets 
will get at the same cost three times as much service as one with 
streets that are not well paved. 

The possible gain from this in dollars and cents is indicated by 
the statistics of freight transportation. In the year 1890 the rail- 
ways of the United States moved 701,344,437 tons of freight, which 
was probably hauled over roads or streets at the points of loading 
and unloading the cars an average distance of half a mile each way. 
As a load weighing a ton can not be transported a mile by means 
of animals and vehicles for less than forty cents, which will be used 
in this calculation as an average charge, the street haulage of the 
freight moved by the railroads of the United States in 1890 must 
have amounted to about $280,537,775.80. It will be assumed, 
however, at the risk of being much too liberal in a tendency to 
underestimate, that the average street haul was only a quarter of a 
mile each way and that the cost was, therefore, $140,268,887.40. 
A saving of two-thirds of this sum would carry to the credit of the 
economy account of street paving $93,512,591.60 a year, or, with- 
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out making any allowance for the annual increase of traffic, $935,- 
125,916 in ten years. The freight moved by the railroads, it is 
supposable, was carried largely into or from the 225 cities which 
constitute the principal markets or distributing centers of the 
country, but after all, railroad freights represent only a portion 
of the street hauling, doubtless much less than one-half, so that 
after much trimming, we are brought at last to the conclusion that 
the cost of street traffic, largely in cities of more than 10,000 popu- 
lation can be reduced $187,025,183 a year, or $1,870,251,832 in 
ten years, which, with interest at the rate of five per cent. per 
annum, would make a total saving in a decade of $1,963,804,423.50, 
which would pay for 28,044 miles of street paving at a cost of 
$70,000 a mile. 

The distribution of this saving is, of course, general. There is 
much to be added, however, which will help the apportionment of 
savings. There are in the cities of the United States having over 
10,000 population more than 600,000 horses—estimating one for 
each twenty-five inhabitants—used for driving purposes. It will 
cost not less than $100 a year to properly feed each of these animals. 
Experience has demonstrated that to keep them in equally good 
condition they must be fed one-fourth more when driven over un- 
paved streets than when they travel the same distance over a solid, 
nearly level surface. Good paving will, therefore, make a differ 
ence of about $15,000,000 a year in the cost of the subsistence of 
these horses. 

The best obtainable statistical information indicates that there 
are 400,000 vehicles in daily use for riding purposes in these same 
cities. Tires, spokes, springs, rivets and all the parts of a vehicle 
which are strained by the resistance to traction of a road surface 
will last twice as long in service on good pavements as when in use 
on rough roadways. The average yearly cost of repairs and the loss 
from wear of a vehicle will amount to about $25, or, in the aggre- 
gate $10,000,000, which good paving would reduce to $5,000,000, 
making the total annual saving from subsistence of horses and re- 
pair and wear of vehicles, all by means of well paved streets, $20,- 
000,000. When interest at the rate of five per cent. per annum is 
added, we find that the saving to the owners of horses and vehicles, 
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used for driving purposes, is sufficient, if made a special tax, to pay 
for 350 miles of street paving each year. 

As a contribution measured by the value of possible benefits 
this, however, would be insufficient, as it leaves out of account a 
large saving of time, from which there must be some pecuniary 
gain and increased pleasure and comfort, worth some consideration, 
but all taking a range beyond trustworthy approximation. The 
relative saving on the same items, in general street traffic, to such 
extent as it may be within reach of special taxation, would be much 
larger. 

It should be understood that in speaking of the use that could 
be made of the resultant economies of good streets, if converted 
into a fund, the levying of a special tax as a means of paying for 
new payments isnot proposed. There are strong reasons why there 
should be a special tax on horses and vehicles in cities, but it is 
preferable that the revenue from this source should be used to keep 
the streets in good condition after they have been paved. Ifa tax 
is levied for their use it can properly be on a basis of rental only. 
It would be not only inexpedient, but unreasonable and unfair to 
compel the owners of horses and vehicles to pay the entire cost of 
new pavements, which confer benefits traceable in other ways where 
value can be measured with about equal certainty. 

It so rarely happens that abutting real estate fails to derive from 
a paved street an increased value exceeding the cost of the improve- 
ment, that the exception is worthy consideration only as a possi- 
bility, if the certainty of direct profit to the person who must pay 
the assessment is taken into account. In the measurement of in- 
creased value there is a wide range, the degrees of which proceed 
from various influences, some of them speculative, yet street paving 
is as unfailingly productive of gain as anything that affects the 
prices of real estate. It has been known to bring within a year’s 
time a profit of 2,000 per cent. Often where the advantages are 
not off-set by the paving of neighboring streets, the gain on the in- 
vestment (counting the cost of the improvement as such) is from 
100 to 200 per cent. 

In seeking information for a trustworthy calculation of the 
average value of paving to owners of abutting property, I sent let- 
ters to men who have been long engaged in dealings in real estate 
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in eighty-five American cities, asking from each an exact statement 
of the comparative selling prices per foot of frontage of land on 
paved streets in their respective cities and on parallel streets, un- 
paved, but both otherwise alike in character. Opinions as to the 
usual enhancement in value of abutting real estate by street pave- 
ments were also solicited. The answers, while lacking the requisite 
uniformity for tabular classification, have a well sustained signifi- 
cance—complete, in fact, with but a single exception, in indicating 
that abutting real estate derives from street paving an increased 
value exceeding its cost. The exceptional instance wasa city in New 
York, where, it was stated, there had been a depreciation in the 
selling value of property, which, however, was attributable to causes 
having no connection with street paving. The reports received 
from other cities showed that the selling prices of real estate on 
paved streets were from $15 to $300 per foot of frontage higher 
than on parallel streets unpaved. In the inquiries which elicited 
this information the request was made quite distinctly that com- 
parisons of values should be made only on streets alike in general 
character, except as to paving, and to this, as the primary or main 
cause, the differences in prices are attributed, though there are 
doubtless other influences combined with it and inseparable from 
it. The increase of values is largest in cities where there is little 
other equally good paving, the estimate ranging from 200 to 300 
per cent. on the cost of the work, with cumulative tendencies after 
the second and third years, if other neighboring streets are not 
similarly improved. 

In cities where paving is not restricted to a few streets the conse- 
quent enhancement in the price of benefited real estate becomes 
relatively less than where its limited use makes it more conspicu- 
ously advantageous, but while the percentage of profit diminishes 
with the extension, paving becomes more essential as an induce- 
ment of sale, and the absence of it also causes a depreciation large- 
ly more than its cost. In cities where there is the greatest activity 
in the transfer of real estate ownership, as, for instance, in Chica- 
go, the property on unpaved streets otherwise comparatively unob- 
jectionable is the least salable. So essential are pavements to the 
sale of lets in new districts that they are regarded as an indispensa- 
ble inducement to buyers, and those who are most successful in dis- 
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posing of new plats of real estate, at profitable prices, do not expect 
purchasers until they are prepared to show paved streets and walks 
for the immediate use of prospective home-builders; yet it should 
not be understood that street pavements have little realizable value 
in cities where they are in general use other than in helping the 
sale of abutting property. It is a well established rule that the 
amount expended for such improvements shall be added, with in- 
terest, to the valuation of the property bearing a proportion of the 
cost. As it obviously becomes at the same time a salable induce- 
ment, the prospect of adequate returns to those upon whom the ex- 
pense falls is well assured. But there may be reasonable expecta- 
tion of more than this, even in those cities where paving comes into 
such general use that it confers the least of special advantages upon 
the property contiguous to it. In Chicago, to which reference is 
made because it has been mentioned in connection with a relative 
point, there are indications of this, notably on the principal resi- 
dence streets. As an instance, on Prairie avenue, between Six- 
teenth and Twenty-second streets, where the paving is good, the 
selling price of real estate is reported to be about $700 per foot of 
frontage, while between Twenty-second and Twenty-sixth streets, 
where the roadway is not in approvable condition, the prices are as 
low as $300 per foot, and between Twenty-sixth and Thirty-first 
streets, where the pavement is the best on the avenue, they rise 
above $700. Many instances of this exceptional character indica- 
ting the possible profits of paving, might, if cited, be misleading; 
it is quite enough to add that the lowest estimate of the enhance- 
ment in the price of real estate by street paving in a majority of the 
cities from which such information was received, was at the rate of 
$10 per foot of frontage, which, if assumed to be a fair average, 
would add $105,600 to the value of the land on either side of every 
mile of a street on which a modern pavement is constructed. The 
cost of the paving which would cause this increase in the value of 
real estate would not exceed an average of $70,000 a mile if forty 
feet in width; on narrower roadways, or, where the cheaper materi- 
als are used, it may be between $40,000 and $50,000 a mile. 
Calculations as to the economies involved in the problem fall 
somewhat short if there is not taken into account the tractive facili- 
tating advantages of different kinds of pavement; this saving em 
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braces both time and wear, which lead into figures amazingly large. 
It may be enough to say that the ratio of difference is between 30 
and more than ten times 30 per cent.; this may all be thrown in for 
good measure. Then comes the saving in maintenance, along with 
large differences in the cost of cleaning, an expounding of which 
would lead into the consideration of relative merits of various sys- 
tems and it is not the purpose of this article to do this further than 
to connect the idea of economy and profit with the maxim, well rec- 
ognized in other relations, that ‘‘the cheapest is not the best, though 
the best is often the cheapest.’ 

Gravel, planks, coal cinders, cobble-stones, and the many other 
materials used in various forms during the last fifty years in tem- 
porarily strengthening the surface of roadways have been inexpen- 
sive, but not sufficiently serviceable, and, only as the slow grada- 
tions of increasing cost have become less objectionable, after the 
successive failures of cheap experiments, have paving methods im- 
proved, with results that have demonstrated that in the end they 
are at once the most economical and profitable. A road surface of 
broken stone, constructed in accordance with the macadam specifi- 
cations, will cost in the first year but a small part of the amount 
that must be paid for granite blocks on a concrete foundation, but 
the maintenance of the macadam surface, if repairs are made when 
needed, will in the end, under about equal use, largely exceed the 
total cost of the more serviceable pavement. It should not be un- 
derstood, however, that the most durable is advocated as preferable 
always to that which at first is cheaper. There are many streets to 
which the macadam surface would be better suited than the granite 
block pavement, not on account of superior qualities, but because it 
would at a cost more nearly commensurate with its service meet the 
requirements sufficiently. These different conditions would not, 
however, admit like consideration of some other cheaper kinds of 
paving, which are lacking in qualities quite as essential as dura- 
bility. Ifthe material combining the merits of wearing longest 
and costing least were the most desirable there would be no need to 
look for anything better than the cobble-stone, but those who have 
suffered the torture of jolting rides over bowldered streets will 
doubtless prefer no pavement at all as more merciful to man and 
least, and as less destructive if not so durable. 

Several kinds of paving, which at the present time receive more 
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or less approval, have to some extent peculiarly suitable uses, and 
it is also strangely true that there is no one kind adequately adapted 
to all the requirements, notwithstanding the arguments to the con- 
trary, presented by those who have unlimited faith in their own 
preferences or that which best represents their interests. All are 
products of the experimental stages of this work, the processes of 
which have not yet evolved the perfect pavement, though possibly 
they may in the future. 

The character and requirements of a street are to be first con- 
sidered in determining how or with what materials it should be 
paved. A thoroughfare where travel from other streets converges 
should have such a surface as will best facilitate the movement of 
vehicles, wear the longest without repair, and be most easily 
cleaned. A street used chiefly for heavy hauling should have a 
pavement which, while presenting as little resistance as possible to 
traction, will have the most durable qualities. A residence street, 
on which there is much driving, should be paved with the materi- 
als which will give the smoothest surface, cause the least noise, and 
afford the best protection against unsanitary conditions. A street of 
similar character on which there is less travel, should have about 
the same qualities in its paving, except that equal aid to traction 
would not be required. Suburban streets and those so remote from 
the main lines of travel that they are used comparatively little, 
should have like treatment, but it may be made adequate in lighter 
form. These distinctions as to the most essential requirements for 
streets of varying character would permit the use of different kinds 
of materials, each peculiarly suitable, and it is believed preferable, 
though there could be some restriction of selections, without cause 
for dissatisfaction. Suitability would be determined by compliance 
with the common demand for the lowest requisite expenditure of 
money, while the cost would be measurably proportionate with the 
service and the realizable value of the improvement to those who 
would be compelled to pay for it. A comparison of the qualities of 
the different kinds of materials, and an approximate knowledge of 
the cost of each, which may not be precisely the same in any two 
widely separated localities, will enable any person to decide what 
paving suits a particular street with less danger of making a mis- 
take than in following general recommendations which possibly 
might not be applicable in special instances. William Fortune. 
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COHESIVE STRENGTH OF ASPHALTS. 


Ir it can bedemonstrated that the function of an asphalt cement 
in the composition of an asphalt sheet pavement is the same as that 
of hydraulic cement in pavemeut surfaces made with it, one can 
readily perceive that we command a measurable physical quality 
by the help of which to determine the comparative excellency of an 
asphalt for such use. 

The writer is not prepared to accept as true such an hypothesis 
of the function of asphaltic cement, but awaits conviction. He has 
made several thousand tests of the cohesive strength of asphalts in 
their crude, refined and cement conditions, including also various 
fractions of asphalts, and of asphalts freed from insoluble impuri- 
ties such as coke, sand and clay. 

If asphalt for paving could be specified as requiring a certain 
cohesive strength per square inch, the disputes and conflicts arising 
in the competition of the business would be very much lessened, 
possibly. It is desirable to have an expression of opinion by parties 
interested in this matter, and some general agreement as to what 
degree of strength should be demanded in specifications, that is, of 
course, if that physical property affords a valuable index of the 
merits of an asphalt for paving uses. 

Suppose the requirement be made that an asphalt cement shall 
possess a strength before breaking of not less than 1,000 pounds to 
the square inch area, at the temperature of 59° F. 
and of 100 pounds at 120° F. How many asphalts 
are available for competition and is that degree of 
strength too high or too low. 

The writer tests pieces having an area of one- 
eight of a square inch, and has obtained results 
even higher than that suggested, and purposely 
= avoids naming the kind of asphalt used to avoid 
Dotruvs Torrey. all questions of propriety as to influencing com- 
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April Number, 1893, mercial interests. Dolphus Torrey 
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A GROWING town or a small city can not long dispense with sani- 
tary sewers, as the disposal of wastes properly require them. To 
the lack of popular knowledge of the sanitary necessity, conveni- 
ence and economy of sewers, is attributable most of the opposition 
to their construction. The designing of a system of sewerage is 
often complicated and requires special treatment in each case. The 
objection to using streams and rivers for disposal is, in many places, 
fatal, and methods of purifying sewage are required. Chemical, 
broad or intermittent filtration are used, the first being generally 
too expensive for small cities, while the second is less costly and 
can be made nearly as effective. The question of combined or sep- 
arate systems for small cities is now quite positively decided in 
favor of the latter. It is not necessary to repeat the well known 
arguments used by advocates of each system. The system now de- 
signed for nearly all cities of moderate size, and often of large ones, 
is based on the plan of providing for house drainage almost exclus- 
ively. Subsoil drains are sometimes connected, and where found 
necessary or expedient, storm water is admitted. 

The best results are obtained by cities when they can secure a 
well designed system covering the entire present and prospective 
area, if possible, with outfall so placed that no nuisance or injury 
to water supply can result. If storm water sewers do not empty 
into large streams, it is a good plan to have an intercepting sewer 
intercept their dry weather flow and carry or connect it with the 
outfall main of the sanitary sewers. 

The necessity of securing good work at minimum cost is espe- 
cially applicable to small cities, where the burden of public im- 
provements is most seriously felt. In order to secure this object, 
the plans and specifications must provide for the necessary work at 
the least cost. As illustrations of the contrary, the following is 
given: In a city of some 5,000 population, a main sewer of brick 
was constructed, one and one-half miles in length, with a uniform 
grade and section throughout. The unnecessary expense of such 
construction was considerable, as the upper end of the sewer did not 
receive but a slight portion of the drainage as compared with the 
lower end. 
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Even larger cities are constructing sewers without a complete 
system to work from, the work being designed in piecemeal and 
consequently defective—some sewers too small, others too large. 
The construction of brick sewers is often unnecessarily expensive. 
A prominent engineer specified English Portland cement for a brick 
sewer throughout; the sewer committee of the town were persuaded 
to change the specifications to American hydraulic cement and saved 
several thousand dollars thereby, while the work was practically as 
good. The question of a single or double ring brick for various 
sized sewers is not decided, at least not in practice. Considering 
strength alone it is perfectly safe in firm soil to construct good brick 
sewers of 3 to 3’ feetin diameter, with a single ring, and, as shown 
by report from South Bend, Ind., sewers of 4 by 5” feet have been 
constructed and have stood for years. With these facts it seems 
extravagance to use 2 ring brick on sewers of 2 feet or even 272 feet 
diameter in good soil, as is done in places. The difference in cost 
is from 15 to 25 per cent. of the entire cost of the sewer, and unless 
some great advantage can be shown by using 2 rings, the extra ex- 
pense is unwarranted. 

In soliciting bids for sewer work, prices per lineal foot for various 
sizes are requested regardless of the character of the excavation, 
which the bidder is required to determine for himself. In some 
instances, however, bids are required for rock excavation. In case 
the engineer has made an estimate of the amount of rock, a just 
comparison of bids can be made, but much contention between the 
engineer and contractor can be avoided by adopting the first and 
more general method. Where bids for rock excavation are re- 
quested, and no amount specified, as was the case in a large sewer 
contract lately awarded, injustice was done to both city and the 
actual lowest bidder. The party securing the contract bid lowest on 
sewers, but high on rock excavation, namely, $5 per cubic yard, the 
other bid was somewhat higher on the sewers, but only $1.15 for 
rock. From actual knowledge of the amount of rock in the work, 
the city will pay at least $10,000 more than if it had awarded the 
contract properly. 

Where an unsafe foundation is anticipated, it seems proper to 
provide in the specifications that all extra material, such as brick, 
plank or concrete ordered to be used, in addition to what the plans 
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call for, should be paid the contractor at a different figure deter- 
mined by the engineer in charge. This is generally done, but its 
omission occasions uncertainty in the minds of bidders, and can be 
made an unfair burden to the contractor. 

Frequently it is found preferable in the case of a very wide street 
to place a lateral sewer along each side of the street for convenience 
of house connections being more economical than one central sewer. 
The plan, however, of placing a lateral along side a main sewer, or 
above in the same trench, I consider both unwise and a useless ex- 
pense. No harm is done to main sewers by proper house connec- 
tions, if y’s are placed where needed, and if the main sewer is con- 
sidered too deep, or in a rock cut, I would advise carrying up house 
connections from the side of the main sewer, in the same trench, 
nearly vertically until a proper height is reached. 

The question of the maximum size of tile pipe for sewers is not 
settled. Practice limits it to 21 inches. Many cities specify brick 
for sewers over 15 or 19 inches in diameter. The cost of a 24-inch 
brick sewer is less ordinarily than that of a 24-inch tile, but when 
care of construction, increased flow, less sediment, and more im- 
perviousness are considered, we find the majority in favor of the 
tile. Great care, however, is required in securing the best material, 
and in laying them. 

The great advance in sewer construction during the past decade 
is due to the fact that communities become aware that in order to 
prevent disease the air, earth and water around them must be kept 
pure, and also that it is no longer necessary and not even prefera- 
ble to construct sewers for home drainage large enough to carry all 
the rainfall which, however attempted, they seldom do. The diffi- 
culty of chemically or otherwise purifying such immense volumes 
of mixed sewage and storm water, when necessary, has given a 
great impulse toward the construction of separate sewerage systems. 
When sewage is not received sewers can be made shallow and less 
expensive. Small cities have thus become active in sewer construc- 
tion, which, if confined to actual necessity is never burdensome. 

Nothing is more injurious and unreasonable than for small cit- 
ies to endeavor to construct an entire sewer system at once. One 
case occurs to me where a small town attempted to build ten miles, 
partly through corn-fields, where one mile was sufficient. Injunc- 
tions, however, prevented its folly. M. Tschirgi, Jr. 








260 MUNICIPAL ENGINEERING. 


THE TESTING OF PORTLAND CEMENT. 


THE adoption of more rigorous rules for testing Portland cement 
is to be desired, for the protection of engineers and architects, and 
to encourage those whose efforts are to give to the trade a more val- 
uable product. The first point to be considered is the fineness of 
grinding. For this test three sieves are necessary, Nos. 50, 80 and 
200. Weigh accurately 100 grammes of cement. Pass it through 
the finest sieve (No. 200); the residue, being weighed, will give at 
once the percentage upon the sieve. What passes through a No. 
200 sieve is the impalpable portion of the cement. The residue on 
No. 200 sieve is then thrown on a No. 80 sieve, and what is left, 
being weighed, constitutes the percentage of residue upon sieve No. 
80. The residue on a No. 80 sieve is finally thrown on No. 50. 
What can not pass through this sieve is weighed, and constitutes 
the percentage of coarse grains in the cement. A well made Port- 
land cement will leave nothing on a No. 50 sieve. The residue on 
No. 80 will be from 5 to 7%, and from 25 to 30% on No. 200. Some 
brands of Portland cement will leave from 15 to 20% of residue on 
a No. 80 sieve, and from 40 to 50% on No. 200. Those cements 
should be rejected. The inspection of the residue will indicate the 
quality of the cement. The presence of particles of coal shows that 
the selection of the clinkers has been carelessly done. Soft yellow 
grains show that under-burned clinkers have been mixed. The 
residue should be composed of nothing but hard black grains with 
sharp angles. 

The specific gravity of Portland cement is between 3.050 and 
5.175. It can be determined very accurately with various appa- 
ratus. The sample should not be sifted beforehand, but treated as 
it is. The presence of foreign matter, even in small amount, can 
be at once detected by the specific gravity test. The most common 
adulteration is to add slag to the cement. But as the density of slag 
is only 2.8, it follows that an objectionable proportion of slag in the 
cement would lower its density below 3.05, which should be con- 
sidered the lowest that can be tolerated. 

As to chemical composition, it is advisable to have the cement 
analyzed, as it will give valuable information on the product. An- 
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alyses made from English, American, German, French and Belgian 
cements show that the quantity of each element varies between the 
following limits: Silica, 20.50 to 26.10%; alumina, 5.20 to 10.60%; 
oxide of iron, 2.10 to 5.30%; lime, 51.20 to 67.31%; magnesia, 0.33 
to 2.80%; sulphuric acid, 0.26 to 1.78%. The degree of hydraul- 
icity, which is determined from the chemical composition, is the 
first thing to be considered. The relation between the silica and 
alumina on one hand and the lime on the other constitutes what is 
called the ‘“‘degree of hydraulicity.’’ It should not be below 0.43, 
and when the cement is to be used on work in sea water it should 
be raised to 0.46. Oxide of iron should not exceed 4%. In some 
specifications a higher percentage of oxide of iron is considered un- 
safe. Magnesia must not exist beyond 3%; any cement having 
more should be rejected. Magnesia cements give very good results 
in tensile strength, and work done with them may look very well 
for several months and even several years, but in the course of 
time swelling takes place, and with such force that nothing can re- 
sist it. Even 1% of sulphuric acid would be dangerous if the cem- 
ent was used in sea water. In soft water or in the air, however, 
the presence of 2 or 3% of sulphate of lime has no injurious results. 

The initial setting of Portland cement, gauged neat, should not 
begin before 30 minutes, and the findl setting should not take place 
before three hours. In the case of imported cements, which may be 
from three to twelve months old, it will take sometimes 12 hours, or 
even more, before the sample gets hard. A more freshly made cem- 
ent will usually set in four to seven hours, and this is more satis- 
factory. Of all the qualities in cement the setting is the most diffi- 
cult to regulate. A carefully made cement may sometimes be very 
quick setting, while an inferior cement may be very slow setting. 
Nevertheless, slow setting is almost essential in Portland cement, 
and manufacturers can always, in the case of a well-made cement, 
make it slow setting by exposing it to the air in thin layers. 

The test for stability in volume is an important test, and should 
never be omitted. Briquettes or cakes of pure cement, 24 hours 
after gauging, are immersed in boiling water; if the samples show 
no alteration at the end of six or twelve hours, the cement may be 
considered perfectly safe. A dangerous cement will disintegrate or 
blow. The test for hydraulicity in cold water is no longer consid- 
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ered reliable by experts. Boiling water will bring out in a few 
hours the effects of free lime. An excess of sulphate of lime may 
also cause the disintegration of the cement, especially in sea water. 
A solution of calcium chloride at 40 or 60 gr. of anhydrous salt per 
litre should be used to mix the cement, and the samples immersed 
after 24 hours in the same solution. If the cement contains from 
3 to 4% of sulphate of lime, at the end of a few days the samples 
will show signs of cracking. 

For tensile strength briquettes of one sq. in. section are almost 
universally used now. The quantity of water mixed with the cem- 
ent has much influence on the tensile strength. An excess or a 
deficiency of water is equally injurious. The proportion of water to 
be used may be from 20 to 30%, according to the nature of the cem- 
ent. The paste ready to be put in the molds should be stiff, bril- 
liant and plastic. The 24-hours’ test has novalue. Briquettes are 
broken at the end of 7 and 28 days. Neat cement should stand at 
least a strain of 400 lbs. without rupture at seven days and 500 lbs. 
at 28 days. It is not uncommon to see certain brands giving much 
higher tests. Portland cements of superior quality, when tested 
neat, show a rapid increase in strength, and the maximum (from 
800 to 900 lbs.) is attained in a few weeks or a few months. Cem- 
ents of inferior quality test low in the first period of hardening; 
they may, increase in strength, in the course of time, but they will 
never test as high as the best. It is preferable in practice to use 
cements which set slowly and harden rapidly. The work is thusin 
a short time protected against deterioration. The greater the ini- 
tial strength the surer the success of the work. Cement is never 
used neat, however, and the strength of a neat briquette after a long 
time presents but little interest. The strength of cement mixed 
with sand is much more important. 

To test the tensile strength, a mixture in equal parts of sand and 
cement will attain the same strength as pure cement; and even with 
some sands of good quality the mixture would test higher than neat. 
If a sand briquette is immersed in water for a few days only and 
then left in the air the tensile strength will be considerably higher 
than if the sample had always been under water. The same results 
occur in practice; and all masonry works should be, as far as possi- 
ble, kept wet during the first few days. For the sand test a stand- 

































THE TESTING OF PORTLAND CEMENT. 263 


ard sand, made of crushed quartz should be used. The mixture of 
three parts of cement to one of sand, by weight, has been adopted 
everywhere, and should be adhered to for the sake of comparison. 
Much difference of opinion exists as to the amount of water to be 
used and the manner of filling the molds. In Europe the official 
rules prescribe generally 10% of water. A sufficient quantity of 
mortar to fill one mold is weighed, and this is pressed firmly with a 
guide and a hammer until the water appears at the bottom of the 
mold. In America, a little more water is used, and the mortar is 
filled loosely in the mold. There is no compression of the mortar 
except what the operator may apply with the trowel. The object of 
the European mode of testing is to bring out all the strength there 
is in the cement, and to doso by mechanical means, which are con- 
stant and independent of the skill or experience of the operator. 
The results of this method agree very closely. The American sys- 
tem of testing comes nearer to the practical use of cemeng; and en- 
gineers give it the preference on this account. But by this method 
the sand tests differ widely, and it is difficult to form an accurate 
opinion of the comparative value of a given brand. A mixture of 
three parts of standard sand to one of cement, under the American 
mode of testing, should give a minimum tensile strength of 125 lbs. 
in seven days and 175 lbs. in a month. 

Elaborate and expensive apparatus is used in Europe to estimate 
the crushing strain that cement should stand, and in the official 
specifications the results of this test are considered more important 
than those from tensile strength. Tests are also made for bending 
strength with a bar made of mortar, having a standard length and 
section; for imperviousness, by means of water pressure; for adhe- 
rence, with blocks of mortar on marble or glass plates. But these 
tests have not yet been adopted in the United States, and they offer 


no particular interest, except for special researches. 
Pierre Giron. 
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A CONFERENCE OF BOARDS OF 
PUBLIC WORKS. 

The political control of American 
municipalities which brings about 
changes of administrations from 
time to time, puts to a disadvant- 
age men who, on account of per- 
sonal popularity and representative 
character, are called ‘to fill posi- 
tions requiring technical knowl- 
edge and experience for the proper 
performance of duty. This is es- 
pecially noticeable in the direction 
of public works. It frequently 
happens that men of unquestioned 
ability in their own business are 
not prepared to meet the demands 
upon them in the beginning of 
their public responsibilities. If 
conscientious, they gravely feel the 
need of knowledge they have had 
little or no opportunity to properly 
acquire. In private business they 
would hesitate to assume such ex- 
acting duties without thoroughly 
familiarizing themselves with the 
work before them to avoid falling 
into serious mistakes. Public busi- 
ness is not different from private 
business in the essential require- 
ments of knowledge and experience. 
It can not be successfully adminis- 
tered when these qualifications are 
lacking. Public officials are con- 
scious of this more generally than 
the people whom they serve recog- 
nize or reasonably take into account 
in their expectations. 

Even those who have had years 
of experience and who have de- 
voted themselves assiduously to 
gathering knowledge pertaining to 
their duties, feel the need of an 


interchange of ideas with others 
equally well informed. There are 
indications of this in the corre- 
spondence which municipal officers 
are led into by their own desire 
for information or the inquiries of 
others, and the trips which are fre- 
quently made by committees who 
seek knowledge in cities where there 
has been valuable experience. 
While the need of interchange of 
ideas in a direct way through asso- 
ciation has been generally felt, 
there has been no movement to- 
ward bringing together interested 
people for this purpose until within 
the last few weeks, when Mr. M. 
J. Murphy, the street commis- 
sioner of St. Louis, sent letters to 
the mayors and members of the 
boards of public works in a num- 
ber of cities, suggesting a meeting 
for the discussions of questions in 
which they are officially interested. 
These letters brought prompt re- 
sponses, strongly commending the 
suggestion. This correspondence 
has occurred during the last month, 
and a general approval of the idea 
assures early action in carrying out 
Mr. Murphy’s suggestion. Ex- 
tracts from a number of the letters 
received by him are given below: 
H. B. Johnson, Commissioner of 
Public Works, Syracuse, N. Y.—In 
my judgment your suggestion as to 
the feasibility of organizing a na- 
tional convention of the members 
of the various boards of public 
works is a good one, and in my 
opinion good results would follow 
in consequence of such an organ- 
ization. Our city of about 100,000 
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inhabitants has just commenced put- 
ting in a $4,000,000 water system, 
and a sewer system that will cover 
all the different portions of the 
city. We also have nineteen miles 
of pavement under contract, build- 
ing and to be built. All this work 
is under my supervision and I be- 
lieve I could get some good sug- 
gestions and ideas from others as- 
sembled in a convention such as 
you have mentioned. Anything 
that I may be able to do to help 
you in your efforts to bring about 
such an organization, I would be 
pleased to do at any time. 

Arthur C. Harris, President Board 
of Public Works, Denver.—We de- 
sire to state that we most cordially 
endorse your suggestion that a na- 
tional convention of the various 
boards of public works of the prin- 
cipal cities of the country assemble 
and organize into an association, 
whose object would be to exchange 
ideas and information relative to 
the government of each city and 
the methods of municipal manage- 
ment relating to public improve- 
ments. It is surprising that such 
an organization was not thought of 
years ago, but ‘‘better late than 
never,’’ and you will deserve well- 
earned praise if you succeed now. 
There is a great awakening in the 
minds of those who take an interest 
in municipal public works, as is 
evident in various ways, such as 
interchange of views by letter be- 
tween the various boards and com- 
missioners in charge of the im- 
provements, and the publication of 
magazines and newspapers devoted 
to such subjects as paving, sewers, 
roads, etc., etc. The paving ques- 
tion alone is a very big one, large 
enough to occupy a liberal portion 
of the time of any convention. The 
asphalt question of itself is no 
small one, as rival companies con- 
tend tenaciously for the exclusive 


use of their special brand. Then 
the use of brick as a paving mate- 
rial is looming up on the horizon 
as an interesting question. The 
relative merits or demerits of the 
various kinds of pavements com- 
pared both as to cost, length of 
life, expense to repair, utility, 
noiselessness, etc., etc. But I must 
desist enumerating, as the subject 
is too vast to enter into an enum- 
eration in a letter on the various 
subjects. The sewer problem is a 
serious one in every town and city, 
both as to the relative merits of 
the separate and combined systems 
and the best manner of construc- 
tion. The disposal of the sewage 
is interesting many of the cities 
now and as population increases 
along the rivers of the country the 
necessity for some other method 
than polluting our streams will 
confront us. The proper method 
for assessing property for local im- 
provements would raise an inter- 
esting discussion. A comparison 
of the various charters, laws and 
ordinances governing and creating 
the various officers in charge of 
public improvements. How should 
the board be created, whether by 
an election or appointment? If 
appointed, by whom, the governor, 
mayor or city council? How long 
should they serve, etc., etc., etc.? 
The good to be done by an ex- 
change of views on the hundreds of 
very important matters that would 
come before such a convention 
would be of incalculable value to 
every city in America and it would 
be a wise expenditure if each city 
would set aside each year an appro- 
priation to aid the study of these 
subjects. If municipal manage- 
ment could be lifted out of the 
dirty pool of partisan politics, the 
way of the public works reformer 
would be easy. A convention on 
the lines proposed by you would, I 
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think, in time materially aid in the 
divorcement of municipal business 
from the political ward heeler, as 
the tax-payers could be shown how 
their money was wasted by the 
latter in vast sums. That ‘‘clean- 
liness is next to Godliness’’ is as 
true when applied to the body pol- 
itic as it is when applied to the 
material body. In conclusion, I 
would suggest that the engineers of 
the cities and boards of public 
works be included in the member- 
ship of those conventions, and per- 
haps the mayor of the city, too. 

C. H. Benzenburg, City Engineer, 
Milwaukee.—Almost every branch 
of engineering or public improve- 
ments is represented in some na- 
tional organization with the single 
exception of municipal improve- 
ment, comprising sewerage, street 
improvements, the maintenance 
of streets and all such work as 
comes under the head of a board of 
public works, with the exception 
of water-works. Indeed, you are 
right in claiming that by a conven- 
tion of the members of boards of 
public works and of municipal en- 
gineers, much could be learned 
by each and every delegate in the 
exchange of experiences and in the 
comparison of local laws and official 
duties. Now much of such in- 
formation is being solicited through 
correspondence, in placing from 
twenty-five to thirty questions be- 
fore engineers who have had ex- 
perience, by those whose experi- 
ence in some particular line in 
municipal work has been limited. 
I have myself from three to five 
such communications every week 
for two-thirds of the year. The 
field of work of a municipal officer 
is broader and comprises a greater 
variety of work than that of any 
special engineer, be he _ water- 
works, sanitary, bridge, electrical 
or mechanical engineer. There- 
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fore, much greater opportunity is 
given in an organization of that 
kind to transmit or observe experi- 
ence gathered in various places by 
the members of such organization. 
I, therefore, heartily endorse your 
movement, and I have no doubt 
that you will find sufficient en- 
couragement to warrant the calling 
for such convention. If such con- 
vention is called, permit me to call 
your attention to the fact that, as 
you know from your own experi- 
ences, there are certain times of 
the year when municipal officers 
are much more busy than at other 
times, and therefore less likely to 
attend a meeting. Should you 
wish, you may quote my hearty 
endorsement of the movement you 
have outlined in your letter. 

J. H. Winspear, Chairman Board 
of Public Works, Omaha.—The sug- 
gestions contained in your letter 
are certainly as timely as they are 
excellent, and should enlist the 
hearty support of the members of 
the boards of public works through- 
out the country. Without doubt, 
a national convention, such as you 
suggest, would prove doubly pleas- 
ant and profitable. It would serve 
to bring the boards into closer touch 
and kindle a feeling of friendship 
that would prove invaluable. When 
we witness the benefits that come 
from the national organizations of 
superintendents of building, chiefs 
of the fire and police departments 
and kindred organizations, and see 
the large attendances at the annual 
gatherings, the conclusion is nat- 
urally drawn that good comes there- 
from. No other department of the 
municipal governments can derive 
one-half the benefits by a national 
gathering and the dissemination of 
knowledge that would follow, to- 
gether with the interchange of 
ideas and experiences, as would the 
members of the department of pub- 
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lic works. By all means let such 
a convention be called, and the 
members of this department unan- 
imously indorse the movement. 

Letters commending the sugges- 
tion and promising co-operation in 
the movement have also been re- 
ceived from Mayor Stuart, of Phila- 
delphia; President Ross, of the 
board of commissioners of Wash- 
ington, D. C.; Aaron Kohn, chair- 
man of the board of public works 
of Louisville, Ky., and the board of 
adminstration of Cincinnati. 

These letters fairly indicate the 
feeling among municipal officers 
regarding the proposed meeting. 
The movement is important, and 
Mr. Murphy has performed a great 
public service in starting it. 

A call is now being prepared 
by him for the proposed meeting, 
and will be issued soon. It is Mr. 
Murphy’s idea that the meeting 
should not be held earlier than sixty 
days after the issuance of the call. 

It has not yet been decided where 
the meeting will be held, but it is 
not improbable that St. Louis will 
be the place. We are in receipt of 
letters from some of the boards of 
public works in the west, however, 
favoring other cities, from one of 
which referring to Buffalo, N. Y., 
we quote: ‘‘The city is so situated 
as to be accessible from all parts of 
the country, and its climate during 
the heated term would add greatly 
to its charms and the comfort of 
the delegates. It is an indisputa- 
ble fact that the city of Buffalo is 
the possessor of one of the most 
perfect and magnificent systems of 
public improvements in the coun- 
try, and much valuable knowledge 
would be acquired by a personal 
investigation of the same. Another 
interesting point is the harnessing 
of the great Niagara for power pur- 
poses, and its inspection would 
prove instructive and delightful. 
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We believe that by selecting Buffalo 
a great number of cities would be 
represented, and that the different 
sections of the country would be 
brought into closer touch. We of 
the West feel that we would reap 
great benefits by going as far east 
as Buffalo, and are willing to meet 
the Eastern delegates more than 
half way in the selection.’’ 





GOOD ROADS MOVEMENT IN 
NEW YORK. 

Mr. John A. C. Wright, secretary 
of the New York Highway Im- 
provement Association, whose in- 
telligent and zealous efforts in 
organizing and directing the good 
roads movement in New York have 
attracted general attention, recently 
submitted a report of what had 
been accomplished in his state 
during the last year, showing the 
work done in different counties 
through local organizations. Ina 
general statement regarding legis- 
lation he said: 

‘‘In regard to legislation, as is 
well known to you, the county op- 
tional law was passed last year, and 
also the experimental road building 
law in Clinton county by convict la- 
bor. At the end of the session there 
was also a law passed providing for 
a highway manual of the state of 
New York. This has obviated the 
necessity of any pamphlet of that 
nature, provided for by the Utica 
resolution, to be printed by our 
league. 

‘The experiment of convict labor 
proved itself there a success, as 
appears by the report of the super- 
intendent of the state prison, and 
Mr. Fish’s bill providing for such 
road-making in the neighborhood 
of all the prisons of the state has 
passed the legislature at Albany 
and will probably receive executive 
approval. Prof. Collin, of the stat- 
utory revision commission, at the 
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suggestion of Gov. Flower, wrote 
me in reference to amending the 
county road law and the highway 
law, and pursuant to suggestions 
received and from others an act was 
drawn up putting town and county 
action upon the broadest possible 
basis, and the attempt was made to 
eliminate everything that would 
create opposition, but it was un- 
fortunately lost through a survival 
of the opposition engendered in the 
Krie county contest. An attempt 
will again be made to pass it in 
some form. 

‘‘Another bill introduced by Mr. 
Kerr of Greene county provides for 
road building by local assessment 
and state and county aid, similar 
to the New Jersey law. 

‘There is another bill providing 
for the appointment of a county 
road engineer by each county. 
This bill seems to be too much in 
advance and impracticable, as it is 
doubtful if so many road engineers 
reside in the state. 

‘There is another bill introduced 
by Mr. Gray known as ‘‘The Forty 
Rod Bill,’’ and which provides for 
state aid of a half up to $30,000 
for each county in order to facili- 
tate the building of object roads. 

“There is also a wide-tire bill, 
prepared by Mr. Sweet, who is a 
specialist on the subject, and which 
has been introduced by Senator 
Mullin. As one of the supervisors 
of Monroe county suggested that 
the Reed bill of last year was ob- 
jectionable in that it took away 
the rebate for wide tires from the 
highway tax, this bill provides a 
penalty for the use of the narrow 
tire after January, 1897, and offers 
a bounty for the change, of $8 the 
first year and $4 the succeeding 
year. If too complicated in its 
width provisions, I have written 
Senator Mullin to pass it in sim- 
pler form. 


commission. 


‘The state road bill, laying out 
a thousand miles of road to be built 
by convict labor, has again been in- 
troduced into the legislature. 

‘‘This league has not presented 
any bill, and its point of view upon 
legislation, as in agitation, is to 
present the arguments and leave to 
the individuals freedom of action 
for or against. We may as well 
conclude that all legislation on this 
subject can not be radical, though 
it may be progressive, and I would 
submit to your consideration this: 
that, though the senate is composed 
of few and of men generally .re- 
elected and experienced in legisla- 
tion and the questions of public 
importance, the assembly is com- 
posed of a very large number, many 
of whom have had little previous 
experience, and that it will be nec- 
essary, in order to procure favora- 
ble legislation, to provide them with 
literature, as in their case as with 
the ordinary citizen, particularly of 
rural communities, there is needed 
very much more intelligent appre- 
ciation of this subject than now ob- 
tains; and with them, as with the 
others, it will be found that when 
so informed there will be a change 
of sentiment. I may add that I 
addressed an earnest letter to Gov- 
ernor Flower on January 4th upon 
the subject of state aid to the coun- 
ties, in order to give the initial im- 
petus in good road building, and I 
understand that he is not now op- 
posed to such state action, if lim- 
ited. 

‘*] desire also to submit to your 
consideration the question whether 
this league should not advocate the 
establishment of a state commis- 
sion similar to the Massachusetts 
The subject I know 
is not free from difficulty and will 
undoubtedly bring upon ourselves 
the criticism of being seekers after 
state patronage, but from the man- 
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ner in which appointments are us- 
ually made, the chances that any 
member of the league will be ap- 
pointed upon this commission are 
certainly meager, and if so ap- 
pointed it would seem as if the 
same spirit which leads him now 
to do loyal service for the cause 
should impel like service for it un- 
der state direction. 

‘The impression has gone abroad 
that this league is advocating only 
new systems of roadmaking and 
stone roads. We must of necessi- 
ty emphasize stone roads and a lar- 
ger jurisdiction of those main mar- 
ket roads in which the community 
interest is dominant, and we do 
this believing when these are im- 
proved the improvement of the dirt 
roads will necessarily follow. The 
advocacy of these facts must of ne- 
cessity come from the central or- 
ganization, but in some form or 
other it should be manifested that 
even the most sanguine do not ex- 
pect for many years that any more 
than the principal roads will be 
thus improved, and that the better 
care and maintenance of the ordi- 
nary dirt road is equally to be de- 
sired, but that this depends of ne- 
cessity upon local effort, and the 
suggestion is made that in each lo- 
cality members of the league see to 
it and instruct pathmasters in their 
improvement, and it is hoped to be 
able to furnish them with sugges- 
tions and literature upon _ this 
equally important side of the ques- 
tion.”’ 


RECOMMENDATIONS REGARDING 
PAVING IN TACOMA. 

Conflicting petitions and remon- 
strances on the subject of street 
paving in Tacoma, Washington, 
have caused so much confusion that 
the chamber of commerce has un- 
dertaken to help the situation, and 
through a committee, composed of 


Charles E. Hale and R. A. Ketner, 
has offered recommendations sub- 
stantially as follows: First, that 
the paving of Pacific avenue shall 
be begun without delay; second, 
that the paving shall be done with 
due regard for the utility of the 
street, to enable business to be con- 
ducted expeditiously and economic- 
ally; third, that other streets shall 
be paved as soon as practicable. ‘‘As 
to the material to pave with,’’ the 
committee says: ‘‘There are but 
two kinds now commanding the at- 
tention of municipal engineers, 
viz.: asphalt and brick. Granite 
blocks are used upon streets (in 
some of our large cities) that are 
subjected to extremely heavy and 
continuous wear. Outside of such 
streets granite blocks are not thought 
of. Your committee finds that brick 
are being largely used in the mid- 
dle western states, and are well 
liked for their durability. Brick 
also has the advantage of being 
nearly noiseless. In the large and 
populous cities of the eastern and 
middle states asphalt is being al- 
most universally adopted.’’ 

The committee also makes the 
rather remarkable recommendation 
that the contractors for paving 
shall be paid in warrants, without 
interest for two and a half years, 
and that they shall be required to 
pay their employes in cash at $1.50 
aday. It can not be reasonably 
expected, of course, that a contract- 
or can enter into an arrangement of 
this kind, if at all, without a very 
liberal charge to cover the unusual 
requirements which are proposed. 





AN ADDRESS ON WELL PAVED 
STREETS. 

An address was delivered at a 
conference on municipal govern- 
ment and improvements in New 
York on May 10, by Major J. W. 
Howard, on the subject of ‘‘ Well 
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Paved Streets.’’ It was arranged 
under distinct headings so that im- 
portant and interesting points were 
clearly brought out. He opened 
with a demonstration of the im- 
portance of transportation and how 
vitally it is affected by pavements. 
A city to be successful must have 
good and sanitary pavements. The 
prosperity of a city in a large meas- 
ure depends on its pavements. He 
briefly described sidewalks and how 
they are best constructed. Then, 
in referring to the general equip- 
ment of streets, he emphasized the 
importance of making provision 
for light, air, comfort and beauty, 
as well as more carefully arranging 
the electric light, lamp and other 
posts, also hydrants, letter-boxes, 
etc., which are now so often poorly 
placed, to the inconvenience of 
many. He cited the great progress 
made and showed the encourage- 
ment we can feel when we see the 
improved pavements of asphalt and 
granite now introduced in our 
cities. He praised the efforts made 
in this series of conferences which 
take up the city problems, among 
them the pavements which, when 
well laid and maintained, improve 
our surroundings, make life more 
healthful and profitable. Poor 
pavements injure business. 

He clearly showed the need of 
obtaining full information by in- 
spection and tabulated reports of 
the methods employed and splendid 
results accomplished in Paris, Ber- 
lin, London, Washington and other 
cities. 

He demonstrated the value of 
trained men and retaining them in 
the employ of acity. These tech- 
nical and trained men should be 
sustained in their efforts to provide 
for and compel good materials to 
be used, laid in the best manner. 

Major Howard emphasized the 
necessity of tabulating all expendi- 
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tures upon pavements, their main- 
tenance and cleaning. These ac- 
cumulated tabulations should be 
public property. There has been 
a tendency on the part of some 
officials in a few cities to regard a 
portion of their official experience 
as private, to the eventual injury 
of the city as well as themselves. 
Each succeeding official should 
have at his disposal in matters of 
paving and other technical work 
the accumulated experience tabu- 
lated by his predecessors. 

He showed that the pavement of 
a street involves the city and its 
citizens in many expenses, directly 
and indirectly. The cost includes 
expenditures for pavements and 
their maintenance, street cleaning, 
cost of hauling heavy loads, ve- 
hicles, harness, sprinkling, the in- 
jury and expense due to mud, dust; 
in fine, he showed the intimate 
connection between the public and 
private purses and street pave- 
ments. Good pavements, well main- 
tained, are true economy. 

In defining a good pavement, 
among other things, he showed 
that it should not only provide for 
vehicles but be impermeable and 
not absorb, retain and give off dis- 
ease germs. The dust of our hous- 
es is the dust of the street. He 
described briefly the manner of 
laying pavements and the materials 
used. He dwelt upon the necessi- 
ty of concrete or other solid foun- 
dation for pavements. He enu- 
merated first the poor materials then 
the good materials and how they 
are used, laid on proper founda- 
tions, as the wearing surfaces of 
pavements. 

Paving blocks, he said, should 
be set with a more even general 
surface than we usually see them. 
The blocks in general use are too 
large. An informed public will 
demand good pavements. 
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The newspapers can do no more 
patriotic work than repeatedly in- 
form the public what good pave- 
ments are and how constructed. 
The asphalt pavements are agreea- 
ble and have caused other kinds of 
pavements to be better laid or suf- 
fer by comparison. 

He compared the grooved rail 
and pavement on Broadway in New 
York with the side-bearing rail on 
West street, showing how West 
street pavement has been almost 
ruined by that form of rail. 

The co-operation of the different 
departments of acity produces good 
results. The pavements of New 
York are now being so laid with 
asphalt and granite that the city 
promises to become one of the best 
paved and cleanest great cities of 
the world. 





AUSTRALIAN WOOD PAVEMENT. 

An effort is being made by the 
United States Consul at Melbourne 
to secure for Seattle, Wash., the 
construction of one-half mile of 
Australian wood pavement. InSyd- 
ney this pavement costs from $5 to 
$6 a square yard, including the ex- 
cavation of the streets. The life of 
the pavement is estimated at six- 
teen years. It is used in the busiest 
sections of the streets of Melbourne 
and Sydney, and after eight or ten 
years of wear it is found to have 
worn off about one-sixteenth of an 
inch. Consul-General Maratta says: 
‘‘T have noticed in this city and 
Sydney where strips of the wood 
pavements have been joined to stone 
pavement, and where both have 
been subjected to the heaviest wear, 
that the wood pavement has worn 
even better than the stone, and 
where the two pavements join the 
edges of the wood blocks are not 
even chipped or worn.”’ 

The mayor of Seattle has received 
from Consul-General Maratta trac- 


ings of methods, reports of the city 
surveyor, estimates of cost and oth- 
er valuable information relating to 
the pavement. 





BRICK PAVEMENTS IN WHEELING. 


In recent correspondence with 
the board of public works of Wheel- 
ing, W. Va., regarding the use of 
vitrified brick for street paving, 
City Comptroller Sturgeon, of St. 
Louis, Mo., was informed that a 
few of the streets in Wheeling had 
been paved with brick for ten years 
and are, apparently, good yet. The 
report says further that much de- 
pends upon the foundation used, 
the best in that city being concrete, 
which, completed, costs about $2.50 
per square yard. Broken stone 
makes a good foundation, and costs 
about $2.00 per square yard. Part 
of the paving was laid on a gravel 
foundation, at a cost of $1.40 to 
$1.50 per square yard. If put 
down on a good foundation, the 
paving is expected to last fifteen or 
twenty years, and the street can be 
repaved on the same foundation at 
small cost. 


DAMAGE TO KITTANNING POINT 
RESERVOIR. 

The embankment of Kittanning 
Point reservoir, near Altoona, Pa., 
was seriously damaged by a flood 
on May 20. Mr. Harvey Linton, 
city engineer of Altoona, Pa., 
writes that the water flowed over 
the embankment, according to the 
evidence of eye witnesses, about 
thirty minutes, in which time 
there was a sudden rise of the 
water to a depth of one foot, for 
less than ten minutes, supposed to 
have been caused by the wind. 
The area of the water-shed of Kit- 
tanning Point reservoir is about 
nine square miles. The spill-way 
is about 5.3 feet in depth by 34 
feet wide. The rainfall from Sat- 
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urday noon, the 19th inst., was 4.92 
inches; 6.386 inches fell between 
Wednesday noon and Monday 
noon, 16th to 21st. The records 
of rainfall in Altoona have been 
kept for ten years by Charles B. 
Dudley, M. Am. Soc. C. E. 


A NATIONAL SCHOOL OF ELECTRIC- 
ITY. 


A national school of electricity is 
about to be started in Chicago. It 
is an outgrowth of the World’s 
Fair, and the president is Mr. J. 
P. Barrett, who was chief of the 
department of electricity at the 
World’s Fair. The undertaking 
was suggested by the general de- 
mand for a course of lectures on 
practical electricity at the time of 
the World’s Fair. The honorary 
faculty embraces the names of Edi- 
son, Tesla, Carhart, Gray and oth- 
ers of eminence in the electrical 
world. ‘‘The curriculum will em- 
brace the foundation principles up- 
on which the science of electricity 
is built, definitions of terms and 
phrases, and the construction and 
operation of all kinds of electrical 
apparatus. The lessons, prepared 
under the direction of the faculty, 
will embody a principle of teach- 
ing, specially adapted for the work 
contemplated, because of its sim- 
plicity. After thoroughly but brief- 
ly covering the first principles of 
the science, the lessons will proceed 
at once along practical lines to the 
construction and operation of the 
various classes of apparatus.”’ 


REPORTS OF MUNICIPAL OFFICERS. 


Mr. F. M. Lillie, city engineer 
of Youngstown, Ohio, in his an- 
nual report mentions, as a new de- 


parture in Youngstown, brick pav- 
ing on a foundation of Portland 
cement concrete with joints filled 
with Portland cement gravel. The 
results thus far have been very 
satisfactory. The cost is much less 
than that of the first brick pave- 
ments on a foundation of cinders. 
During the year 2,165 feet of brick 
sewers and 13,012 feet of pipe sew- 
ers were built in Youngstown. 

Mr. George Platt, city engineer 
of Erie, Pa., reports that 47,262 
square yards of vitrified brick pav- 
ing have been laid there, all on a 
foundation of gravel, except 1,239 
square yards, which is on a concrete 
base. Mr. Platt claims that the 
pavements with a gravel foundation 
look as well as those of other cities. 
He thinks that paving brick will 
soon be made in Erie. The city 
now has seventeen and a half miles 
of permanently paved streets, one- 
half of which is of asphalt and the 
remainder of brick and stone. 

The annual report of Fred. H. 
Pickles, city engineer at Winona, 
Minn., for the year ending March 
31, 1894, gives as the most im- 
portant work performed during the 
year, the paving and curbing of 
the principal business streets of the 
city. The pavement was con- 
structed last summer and consists 
of a single layer of brick laid edge- 
wise on a well compacted foundation 
of sand and gravel. The curbing, 
of native limestone, is six inches 
thick. The total cost of the work 
is as follows: 24,118.9 lineal feet 
of 18-inch to 24-inch curbing, 
$12,783.02; 1,885.5 lineal feet of 
16-inch curbing, $755.40; 368 lin- 
eal feet of reset curbing, $73.60; 
72,874.7 square yards of paving, 
$104,939.57; total, $118,551.59. 
The brick used for this paving 
were required to stand the follow- 
ing tests: Absorption not to ex- 
ceed two and one-half per cent. 
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their own weight; to contain not 
more than three per cent. of lime; 
the abrasion to equal the best qual- 
ity of granite. 


NEW ENGLAND WATER-WORKS AS- 
SOCIATION. 


The thirteenth annual conven- 
tion of the New England Water- 
works Association will be held at 
Boston, Mass., June 14, 15 and 16, 
1894. During the three days ses- 
sion of the convention, the follow- 
ing papers will be read and dis- 
cussed: ‘‘Laying a Sixteen-inch 
Main Across a Rocky Mill Stream 
and Over a Dam,’’ by George F. 
Chace, Taunton, Mass.; ‘‘The Wa- 
ter Service and Fire Protection of 
Theaters,’’ by William Paul Ger- 
hard, New York City; ‘‘Experi- 
ments with Tube Wells at Lowell,’’ 
by George Bowers, Lowell, Mass.; 
‘‘Some Examples of Under-ground 
Water Supply,’’ by J. J. R. Croes, 
New York City; ‘‘Electrolysis of 
Water Pipe,’’ by C. A. Stone, Bos- 
ton, Mass.; ‘‘The Lawrence Filter 
Bed and Its Results,’’ by Hiram 
J. Mills; ‘‘Care of Water Meters,’’ 
by J.C. Whitney, West Newton, 
Mass.; ‘‘What a Water Supply En- 
gineer can do in the Fire Depart- 
ment,’’ by James E. Tryon, De- 
troit, Mich.; ‘‘Latest Improvements 
in Pumping Machinery,’’ by E. D. 
Leavitt, Cambridge, Mass. 


MR. ROSEWATER’S OBJECTIONS TO 
MACADAM ROADS. 


The plan of macadamizing the 
county roads of Douglas county, 
Neb., met with opposition from An- 
drew Rosewater, city engineer at 
Omaha, whose opinion, based as it 
is on sound judgment and a thor- 
ough understanding of the country 
and the nature of its soil, carries 
conviction with it. Before deciding 
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upon the improvement, the county 
board of commissioners of Douglas 
county investigated macadam roads 
in Joplin and Kansas City, Mo., 
with, to them, gratifying results. 
But in Mr. Rosewater’s opinion the 
difference in the soil of the three 
places will produce very different 
results. The soil of Joplin is grav- 
elly and rocky, and Kansas City is 
built on a bed of limestone rock, 
while the soil of Douglas county is 
a retentive clay. In response to 
an inquiry recently regarding his 
views as to the paving of county 
roads, Mr. Rosewater said: 

‘‘T have my own peculiar views 
as to Douglas county. It is only 
fourteen miles wide from north to 
south, and about thirty miles east 
and west. I would have one great 
main road, as nearly straight as 
practicable, within certain limits of 
gradients. That road I would pave 
on a concrete base, and subdrain it 
to protect it against destructive ac- 
tion of frosts. Such a road would 
be ten miles shorter than the cir- 
cuitous roads we have. Ten miles 
saved in distance is a saving of 
$150,000 in paving expense, and 
$150,000 saved in paving can grade 
1,500,000 cubic yards. That much 
grading would give us good grades 
on a straight road and save ten 
miles in distance and the cost of 
ten miles of maintenance.’’ 

Mr. Rosewater says that if one 
main straight road were built in- 
stead of the three provided for, no 
part of the county would be more 
than seven miles from the thor- 
oughfare, and this would enable 
the macadamizing of light traffic 
local roads throughout the county. 





WIDE TIRES REQUIRED IN PITTS- 
BURG. 

An ordinance is being prepared 

for Allegheny and Pittsburg, Pa., 

requiring wide tires and no calks 
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on horseshoes. The ordinance will 
apply only to teamsters who belong 
to the cities and not to the farm- 
ers. The city of Allegheny will 
expend half a million dollars on its 
streets this summer and is, there- 
fore, anxious to devise some means 
for their protection. 





PAVING BLOCKS MADE OF HAY. 


A novel paving block, made of 
hay, will be given a practical test 
by the Amies Pavement Company 
at Philadelphia, Pa., which will 
pave its yards with the material. 
Under heavy pressure the hay is 
pressed into cubes and then cut 
into paving blocks of convenient 
size; then it is soaked in oil, which 
renders the block indestructible, it 
is claimed. 


LEGAL DECISIONS. 


(Reported Specially for PAVING AND MUNICIPAL EN- 
GINEERING.) 


A Special Assessment for Street 
Sprinkling not Valid.—Sprinkling 
of streets is not a ‘‘local improve- 
ment’’ within the meaning of the 
statute authorizing cities and vil- 
lages to make such improvements 
by special assessment. The de- 
cision of the city council that a 
proposed act constitutes a ‘‘local 
improvement’’ within the meaning 
of the statute is not conclusive. 
City of Chicago v. Balir (Supreme 
Court of Illinois), 36 N. E. Rep. 
829. 


Validity of Proceedings to Estab- 
lish Highways.—Since public roads 
must not be less than 30 nor more 
than 60 feet wide, ‘‘to be determined 
by the county court’’ according to 
the utility and necessity of such 
road, the county court may estab- 
lish a road 30 feet wide though the 
petition is for a road 60 feet wide, 
when it appears that such road is 
of public utility. The right of 
property-owners to a jury of twelve 


men in the county court on an 
issue as to damage caused by the 
establishment of a highway, is 
waived by an appeal by them from 
the judgment of such court on a 
verdict of six men to the circuit 
court, where they waive their right 
to a jury. Proceedings to estab- 
lish a road on the county line and 
the corporate line of a town are not 
vitiated by the failure of the former 
owner of some of the land appro- 
priated to release it, when he has 
conveyed it to the town for a road 
and expresses a willingness to re- 
linquish it for the purposes of the 
road. In re Essex Ave. (Supreme 
Court of Missouri, Division No. 2), 
25 8S. W. Rep. 891. 


Validity of Municipal Bonds.— 
Where bonds are issued under Gen. 
St. Kan., 1889, which declares that 
cities may ‘‘borrow money and issue 
bonds therefor’? whenever ‘‘ the 
city council shall be instructed so 
to do’’ by vote of the inhabitants, 
it is no objection to the validity of 
such bonds that the council sub- 
mitted the matter to the electors by 
means of a resolution rather than 
ordinance, where there is nothing 
in the statutes expressly requiring 
an ordinance in such case. The 
law is well settled that a municipal 
corporation may declare its will 
within the scope of its corporate 
powers, either by a resolution or 
an ordinance, unless its charter 
requires it to act by ordinance; and 
generally it is of little significance 
whether a legislative measure is 
couched in the language of an ordi- 
nance or of a resolution, where it is 
enacted with the same formalities 
which usually attend the adoption 
of ordinances. If the action taken 
by a municipality amounts to pre- 
scribing a permanent rule of con- 
duct, which is to be thereafter ob- 
served by the inhabitants of the 
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municipality, or by its officers in 
the transaction of the corporate 
business, then, no doubt, the rule 
prescribed may be more properly 
expressed in the form of an ordi- 
nance; but itis eminently proper to 
act by resolution if the action taken 
is merely declaratory of the will of 
the corporation in a given matter, 
and is in the nature of a ministerial 
act. City of Alma v. Guaranty Sav- 
ing Bank (Circuit Court of Appeals, 
Eighth Circuit), 60 Fed. Rep. 202. 


Liability of Electric Light Com- 
panies.—It is due to the citizens 
that electric companies that are 
permitted to use, for their own 
purposes, the streets of a city or 
town, shall be required to exercise 
the utmost degree of care in the 
construction, inspection, and re- 
pair of their wires and poles, to 
the end that travelers along the 
highway may not be injured by 
their appliances. The danger is 
great, and care and watchfulness 
must be commensurate to it. 
Haynes v. Raleigh Gas Co. (Su- 
preme Court of North Carolina), 
19 8. E. Rep. 345. 


Assessment of Benefits for Public 
Improvements.—In an action against 
an abutting owner to recover bene- 
fits for grading a street, the affi- 
davit of defense is sufficient where 
it alleges that the grading ‘‘was not 
done according to the grade estab- 
lished by ordinance, but according 
to another grade, established by 
the city engineer without author- 
ity.’’ Act 1874 conferred on cities 
power to improve streets, charging 
the costs to abutting lots according 
to frontage if in the urban portion 
of the city, and the city at large if 
in the rural portion. Act 1889 au- 
thorized the assessment of costs, 
‘fin case of grading only’’ on the 
properties benefited, according to 
benefits. Abutting lots in the 
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urban portion of a city may be as- 
sessed according to benefits or ac- 
cording to frontage, and in the rural 
portion according to benefits only. 
City of Scranton v. Bush (Supreme 
Court of Pennsylvania), 28 At. 
Rep. 926. 


Liability to Abutting Owners for 
Improvement of Streets.—In the con- 
trol and improvement of its public 
streets a municipal corporation, in 
the absence of any lawful restric- 
tion or regulation to the contrary, 
has the same rights and powers as 
a private owner has over his own 
land, and, as to abutting owners, is 
subject to the same liabilities. 
Munger v. City of St. Paul (Su- 
preme Court of Minnesota), 58 N. 
W. Rep. 601. 





PERSONALS. 


Mr. W. Wayne Robinson has 
been made city clerk, at Lambert- 
ville, N. J., to succeed W. H. Wil- 
mot. 


J. Tudor Graves, city engineer 
at Fargo, N. D., has returned from 
England, where he spent the past 
winter. 


Mr. Daniel W. Mead, Rockford, 
Ill., has been engaged to make sur- 


veys for the water-works system at 
Dundee, III. 


Chester B. Davis, C. E., of Chi- 
cago, Ill., prepared the plans and 
specifications for the water-works 
system at Danville, Ky. 


Potter & Folwell, of Pittsburg, 
Pa., have been engaged to make 
surveys and designs for a system 
of sewers for Pittston, Pa. 


Mr. Frank B. Rae, Detroit, Mich., 
has been engaged as electrical ex- 
pert by the city of Hamilton, Ont., 
for the proposed municipal electric 
plant. 
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Mr. James T. McAndrews was 
recently appointed superintendent 
of sewers, at Chicago, Ill., by Mayor 
Hopkins, to succeed the late O. H. 
Cheney. 


Messrs. James T. Sugden, George 
McClumpha, David Mathias and 
Henry Becker have been appointed 
sewer commissioners, at Amster- 


dam, N. Y. 


At the last meeting of the Western 
Society of Engineers held on May 
2, Mr. Thomas Appleton tendered 
his resignation as librarian of the 
society, and Mr. Charles J. Roney 
was elected to fill the vacancy. 


Mr. John P. Moore was elected 
mayor of Snow Hill, Md., May 8, 
with the following as members of 
council: Dr. Erastus §. Dashiel, 
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Dr. Paul Jones, Robert J. McAllen, 
Robert W. Townsend and John J. 
Collins. 


The new board of public works, 
at Kansas City, Mo., is composed 
of Peter H. Tiernan, president, 
John C. Gage, Luther C. Slavens 
and Linn K. Thatcher. The board 
will serve as water commissioners, 
also. Mr. W. L. Cameron has 
been made superintendent of the 
water-works. 


At the spring election in Syra- 
cuse, N. Y., Hon. Jacob Amos was 
re-elected mayor, Henry C. Allen 
was reappointed city engineer and 
Hector B. Johnson, commissioner 
of public works. Samuel M. Gray, 
of Providence, R. I., was appointed 
consulting engineer in the matter 
of sewerage extension and revision. 
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THE SOLVENT ACTION OF ETHYLIC 
ALCOHOL ON ASPHALTS. 


To the Editor of Paving and Municipal En- 
gineering: 


In order to discover different re- 
sults, if there are any, and also to 
find out the cause, I made several 
trials with refined Lake Trinidad 
asphalt and refined Bermudez as- 
phalt. The collected samples were 
of different ages and different car- 
goes. They were separately sub- 
mitted to the solvent action of al- 
cohol, at ordinary temperature, and 
the results noted were variable, as 
seen below. 

I remarked in most all the fil- 
trates, insoluble bitumen, which 
was removed by filtering until per- 
fectly clear and transparent. 





Refined Bermudez Asphalts. 
No. 1, soluble in alcohol, 1.40 per ct. 
“ 6c 4.038 “ 


No.2, “ 

No. 3, ss “i 18.00 “ 
No. 4, “a = 1" 19.10 “ 
No. 5, “ “ “cc 20.70 “ 


Refined Lake Trinidad. 
No. 1, soluble in aleohol, 3.25 per ct. 


No.2, “ . 5.00“ 
—_ * * « 750 
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Dr. Keyser, who has made many 
important investigations on Trini- 
dad refined lake asphalt, found in it 
from four to five per cent. to be solu- 
ble in alcohol. 

Samples of the same asphalts not 
having been treated with alcohol 
were separately submitted to the 
solvent action of ether, and it is ob- 
served that those yielding small 
percentage of soluble bitumen in 
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alcohol yielded almost the same 
percentage of petrolene as the high 
graded. 

We show by the foregoing tests 
that some refined asphalts, although 
from the same source, are different- 
ly affected by alcohol with different 
results. Consequently by the 
quantity of bitumen soluble in al- 
cohol we can not judge of the qual- 
ity of an asphalt. It becomes nec- 
essary to submit this soluble bitu- 
men to different tests by which it 
becomes possible to give a clearer 
judgment. 

In many asphalts are found an 
objectionable, resinous compound 
soluble in alcohol and also in caus- 
tic soda or potash. Thus it becomes 


necessary to find out if the bitumen 


soluble in alcohol is also soluble in 
caustic potash or soda, and ifso in 
what quantity. So I made sepa- 
rate tests with the soluble bitumen 
in alcohol, of both asphalts, and 
only small percentages were found 
to be soluble in caustic soda or pot- 
ash. 

Other asphalts were submitted to 
the same process and in two of 
them I found large percentages of 
this objectionable, resinous matter. 

If we inquire for the causes of 
the discrepancy of the solubility in 
alcohol of certain asphalts, at pres- 
ent I can only offer the following 
propositions: It may be reasona- 
ble to think that a small quantity 
of a saturated or unsaturated hydro- 
carbon, having the property of giv- 
ing to alcohol a powerful solvent 
action, has been modified or evap- 
orated during the refining, or other- 
wise. This could explain and answer 
our question, but more investiga- 
tions are required in order to arrive 
at a more positive conclusion, to 
which I am now devoting some 
time. 

I feel thankful to Captain Torrey 
for his kind feeling toward me. I 


never thought he would willingly 
construe in a controversy like this 
personal contradictions, but it 
seems that Captain Torrey is igno- 
rant of certain facts, and conse- 
quently he makes blunt statements, 
of which he does not realize the 
importance of misleading our read- 
ing public. 

My answer to Captain Torrey’s 
comments has been delayed by 
sickness, but shall be offered for 
publication in the next issue of 
PAVING AND MUNICIPAL ENGINEER- 
inc. LE. J. De Smedt, Chemist. 





OF WIDE-WHEEL 

TIRES. 

To the Editor of Paving and Municipal En- 
gineering: 

Paving AND MuwnicrpaL ENaI- 
NEERING for April refers to Mr. 
Julius H. Striedinger’s and Mr. 
Von Geldern’s report on ‘‘Country 
Road Construction,’’ and quotes 
among other things, ‘‘It is proper 
here to remark that in more recent 
times the views as to the utility of 
very broad tires have somewhat 
changed, it being generally admitted 
nowadays that outside of a certain 
tire-width a uniform transmission 
of pressure does not take place.’’ 
This, taken in connection with 
what immediately follows, seems 
to me to indicate that Mr. Stried- 
inger endorses the ‘‘recommenda- 
tion of 4%4 inches as the maximum 
tire-width.’’ It is of course true 
that beyond a certain tire-width 
per ton of total load, which proper 
width per ton becomes somewhat 
less as loads increase, there is no 


ECONOMIES 


gain from increase of width of 
wheels. But that 4% inches can 


be any thing but a special limit for 
a given combination of maximum 
loads with material and crowning 
of surface, it is simply unreason- 
able to admit. 

Unfortunately, I have not been 
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able to get hold of the report of the 
French commission or any of the 
details of that report. The results 
are reported often enough, but who 
knows what these results mean in 
the absence of conditions and de- 
tails. Mr. Striedinger would con- 
fer a great favor by furnishing 
some proof that 4% inches may be 
accepted as a sufficient width for 
any load on earth, or on gravel, or 
on macadam, or on brick, or on as- 
phalt, of any permissible flatness 
of surface. It may be freely ad- 
mitted that 4% inches is as good as 
any other width on granite block 
or any stone block pavement, es- 
pecially in view of the great ex- 
pense for springs entailed by such 
pavements, but this fact is only 
another reason why stone block 
must not be used if we are to have 
not only the greatest economy of 
surface but the greatest economy of 
traffic which cost includes the cost 
of surface as a smaller item. Mor- 
in gives ‘‘15 lbs. per ton as the 
pull on asphalt and 33 at a walk; 66 
at a trot on granite block.’’ The 
difference in use-cost or cost of 
wearing the two, is then 18 to 51 
lbs. according to speed; or say 30 
Ibs. average. If now the cost of 
wearing asphalt is as great per yard 
per year as the average cost of the 
pavement per yard per year, gran- 
ite in Memphis would cost in 30 
years $4.90 per yard more than as- 
phalt, and granite block anywhere 
would entail a wearing cost about 
$24 greater per yard. This is tak- 
ing asphalt at $2.50, plus 10 cents 
guaranteed maintenance for the first 
five years; plus 15 cents guaran- 
teed maintenance for the second 
five years; plus 25 cents guaran- 
teed maintenance for the third five 
years; plus $1.50 for relaying at 
fifteen years; plus 50 cents for 
maintenance guaranty as above, 
fifteen years; plus compound inter- 
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est at 6% from time of expenditure 
of each to end of thirty years. 

These figures are modified for the 
case of the use of proper wheels. 
Granite in Memphis equals $4.35 
average, assumed life thirty years, 
no cost of repairs added, compound 
interest at six per cent. for thirty 
years computed. Excess of granite 
over asphalt, $4.90. But this is 
comparatively unimportant if it is 
admitted that it costs as much to 
wear out asphalt as to put it up 
and keep it up, or, say about one 
cent per pound of pull per ton per 
yard per year. For the 30 cents 
difference per yard per year, at 
compound interest at six per cent., 
equals $23.85 in thirty years. 
Total difference equals $28.75. In 
sixty years this becomes $196. Now 
the difference of 18 to 51 pounds 
between the pulls per ton on granite 
and asphalt, is not unreasonable, 
while the 4%-inch limit is ob- 
viously incorrect as a general rule. 

Of course, the average speed may 
not give 30 pounds as an average, 
and 30 pounds may not mean 30 
cents per yard per year, but it may 
mean much more, since the 15 
pounds pull on asphalt may mean 
more than 15 cents per yard per 
year, as cost of horses, vehicles, etc., 
for an equal cost of pavement. It 
is doubtless known that we lose the 
compound interest on the differ- 
ence in cost as well as the differ- 
ence itself. Nor will it be said that 
six per cent. compound interest on 
the difference is as good a thing as 
we could get by putting the differ- 
ence—say $4.35 minus $2.75, add 
the 30 cents per yard per year— 
into more asphalt. Now, it is not 
impossible that either brick or 
macadam topped with crushed 
granite might be cheaper than as- 
phalt, supposing the best width of 
wheel to be used in every case. 


J. M. Heiskell. 
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AN INQUIRY REGARDING THE SUP- 
PLY OF ASPHALT. 
To the Editor of Paving and Municipal En- 
gineering: 

For the past fifteen months I have 
been carefully reading your maga- 
zine and all books, pamphlets and 
reports that had any reference to 
the subject of asphalt and all bitu- 
minous products, and | find that I 
have yet much to learn in order to 
reconcile the glaring discrepancies 
to be found in the statements and 
assertions of those who are inter- 
ested or prejudiced in favor of com- 
peting products. 

I have carefully read the reports 
of Professor Clifford Richardson, of 
Washington, and Engineer Towle, 
of New York, men eminent in their 
professions, and who, in the inter- 
est of science and for the good of 
mankind, visited the Island of Trin- 
idad at their own expense in order 
that they might study that one 
branch of the asphalt question to 
the best advantage. They saw, an- 
alyzed, studied and were conquered. 

I read of what they saw, analyzed 
and studied, and was conquered, 
and felt that their conclusions were 
incontrovertible, and the mental 
peace that comes from settled con- 
victions took possession of me. But 
my happiness was only to be trans- 
itory, for a fiend in the guise of a 
friend sent me a copy of Consular 
Report, No. 145. After reading and 
studying it, chaos again reigned in 
my brain on some points of the 
Trinidad asphalt question. So now, 
as a dernier resort, I appeal to the 
readers of, and contributors to, 
your magazine for enlightenment 
on only one point at this time. So 
I submit the following queries: 

Is the asphalt taken from the 
pitch lake on the Island of Trini- 
dad imported and controlled by a 
monopoly? 

Or is it amerchantable commod- 


ity in every sense of the term, so 
that any person who may desire to 
engage in the paving business could 
buy it at such a price that he could 
compete on an equality with the 
importers, if they were engaged di- 
rectly or indirectly in the paving 
business? 

Is the so-called Pitch lake leased 
or controlled by any company that 
is interested in paving, either di- 
rectly or through owning stock in 
any company or companies engaged 
in the asphalt paving business? 

What are the names of the com- 
panies connected with the import- 
ers? 

There seems to me to be a conflict 
of testimony on this particular point 
between the United States consul 
on the Island of Trinidad and 
Messrs. Richardson and Towle. 
And as the question of competition 
in paving is being generally agi- 
tated, the opening up of the question 
in your valuable magazine may be 
productive of much good and en- 
lighten us benighted students of 
the great asphalt question. But it 
seems to me that it is not hoped or 
expected that a public official 
charged with an important public 
trust should dare to have any opin- 
ions of his own, but should take all 
unsupported assertions of profess- 
ors and engineers as final. 

Not having a plastic mind or 
elastic conscience, I must seek 
for proofs, especially when eminent 
authorities disagree; and I have 
no doubt but that the importers 
and the paving companies who use 
the Pitch lake product will wel- 
come the discussion. 

Arthur C. Harris, 
Pres. Board of Public Works. 
Denver, Colo., May 18. 


[We can not authoritatively an- 
swer the questions of Mr. Harris, 


but we are informed by one of the 
Trinidad asphalt paving companies 
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that any one can purchase Trinidad 
asphalt on the same terms that it is 
bought by the companies now most 
largely using it. In support of this 
statement it is cited that within the 
last few days five firms submitted 
bids on a proposed contract in Mil- 
waukee requiring the use of Trini- 
dad asphalt from Pitch lake. Among 
these were two local contractors. 
The inquiries of Mr. Harris, how- 
ever, may be better answered by 
those who are in a position to 
speak authoritatively. | 





AN EXPERIMENT IN PAVING AT 
TACOMA. 
To the Editor of Paving and Municipal En- 
gineering: 

The city of Tacoma, six months 
ago, completed a section of street 
paving which may be of interest 
to your readers. The street paved 
was Pacific avenue, which carries a 
heavy traffic, owing to the location 
of wharves at one end, the railroad 
freight sheds and manufacturing 
district at the other, with the pas- 
senger depot and wholesale houses 
midway between the extremes. In 
addition there are two lines of elec- 
tric railway and the usual number 
of teams found on the main street 
of a live, active city. The street 
has a comparatively regular grade 
running along the foot of a hill that 
rises some three hundred feet in 
thirty-five hundred. It therefore 
catches all the seepage of this hill- 
side, and as a part of the street was 
originally the worst sort of swamp 
land overlying a stiff blue clay for- 
mation filled with live quick-sand, 
springs and old brick-yard wells, 
it can readily be seen that the prob- 
lem of making a permanent road- 
way was a serious question. When 
the lower end of the street was first 
opened, some four years ago, in or- 
der to make it passable it was cov- 
ered with 4x12 plank, up through 





the cracks of which soft muck was 
constantly oozing. In tearing up 
the car tracks, we found places 
where five layers of 4x12 plank had 
been placed as stringers under the 
ties to keep the track out of the mud. 

At the time when this company 
first advocated the paving of the 
street with bituminous rock on a 
six-inch concrete foundation, the 
idea was scoffed at, some going so 
far as to declare that the pavement 
would go to pieces in one week’s 
time, but after two years’ agitation 
we succeeded in securing a con- 
tract to pave the worst portion. 

City Engineer Morrison’s plans 
and specifications, the latter being 
particularly complete and compre- 
hensive, were faithfully carried 
out. To-day, after six months of 
wear through the rainy season, the 
street does not show a sign of weak- 
ness at any point, although daily 
there are loads of six tons and up- 
wards passing over the street. 
Horses obtain a sure foothold 
through various kinds of weather 
—rain, sleet or snow—not a single 
fall having been observed since the 
time it was opened to travel. 

The pavement consists essentially 
of two inches of bituminous lime 
rock, laid upon a six-inch concrete 
foundation. Great care was taken 
in the sub-foundation, gravel and 
broken stone being liberally used. 
The sub-waters are taken care of, 
and the question of car-track con- 
struction is also solved in a way 
to make the tracks and repairs on 
the same independent of the pave- 
ment. The surface drainage from 
the hill streets, which, owing to 
the annual rainfall of some seventy 
inches here, is large, all pours 
down through open gutters to the 
avenue, where it enters catch-ba- 
sins on the upper sides of the street 
through the openings in the curbs 
at the intersecting street corners. 
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From these catch-basins the water 
is carried under the street through 
twenty-four-inch sewer drains to 
tide water. All seepage from the 
car tracks and any sub-drainage of 
the street is also carried through 
four-inch tile drains into these 
catch-basins. Over the gutters at 
street crossings are placed aprons 
so that an abrupt step is avoided 
and the foot passenger can travel 
dry shod over the gutters. The 
roadway rises on the arc of a circle 
to a height of eleven inches above 
the gutters, and presents an attrac- 
tive appearace. KE. W. Gilmore. 
Tacoma, Wash. 


MUNICIPAL ELECTRIC LIGHT 
PLANTS. 


At the regular meeting of the 
Civil Engineers’ Society of St. 
Paul, on May 7th, the paper of the 
evening was by Mr. O. Claussen, 
on the ‘‘ Requirements of a Munic- 
ipal Electric Light Plant Installa- 
tion.’’ He advocated the location 
of the power house near a plentiful 
supply of water, that compound 
condensing engines might be used, 
yet far enough from the business 
center to escape excessive cost of 
real estate and near enough to profit 


by transportation facilities and to 
minimize length of pole lines. 
Tiled floors for engine and dynamo 
rooms were suggested, rubber mats 
to be placed where necessary for 
protective insulation. A traveling 
crane as a fixture would assist in 
handling the equipment. Machin- 
ery foundations should be mas- 
sive, and built of hard burned brick 
laidin Portlandcement. He favored 
low speed, triple expansion engines, 
water tube boilers, extra feed pump 
capacity, economizers and smoke 
consumers. Steam pipes should be 
furnished with magnesia casing and 
fitted with numerous valves in case 
of accidents. For arc lighting the 
general practice seems to demand 
shafting and belt connections, while 
direct connection between engine 
and dynamo is common for incan- 
descent lighting. The direct con- 
stant current are light machine is 
now constructed to operate in safe 
practice one hundred 2,000 candle 
power lamps with a voltage of 5,000 
and a current of 10 amperes. In 
the vicinity of St. Paul, with a first 
class plant, a system of 1,000 lamps 
should be operated all night and 
every night at a total cost of $90 
per lamp per annum. 
C. L. Annan, Sec’y. 


SELECTIONS FROM THE PRESS. 


BRICK PAVING TO T RAIL. 


The question as to whether it is 
practicable to pave to the T rail, has 
apparently ceased to be a question 
in many towns, especially in I[lIli- 
nois and Iowa. Where brick paving 
is coming extensively into use, the 
T rail is almost sure to come also, 
and in places where it is used 
the question seems never to be 
raised as to whether paving to them 


is a success or not. It seems to be 
taken as a matter of course. Among 
the many places that sanction the 
use of T rail, are Bloomington, II]., 
Decatur, Ill., Ft. Wayne, Ind., 
Champaign, Ill., Springfield, Mass., 
Ottumwa, Iowa, Des Moines, lowa, 
Terre Haute, Ind., Atlanta, Ga., 
Windsor, Ont., Roanoke, Va., and 
Denver, Col. In some of these 
places the road is principally girder 
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rail, and the city has changed its 
rules to allow the laying of T rail 
in the future. Where it has been 
laid there is no smooth iron tram 
for vehicles, and consequently there 
is not so much tendency to drive 
on or near the tracks, and the wear 
on the company’s pavement is cor- 
respondingly light. Teamsters, city 
officers and transfer companies 
claim that as far as the street traffic 
goes, it is a less obstruction than 
the girder or tram rail, and a few 
minutes observation of the vehicle 
traffic on such streets bears out this 
statement. The main objection to 
the T rail for street tracks is that 
the groove between the rail and 
paving sometimes fills up with dust 
and ice so as to greatly hinder the 
car traffic, but by the use of sweep- 
ers in summer and salt in winter 
this is to a great extent prevented. 
A special form of brick for paving 
to T railis made. In some places 
the ordinary brick are used and the 
workmen chip out pieces to make 
the groove for the flange and ac- 
commodate the head and base of the 
rail. The greater part of the brick 
paving in use at present is on a 
foundation of soft brick laid flat- 
wise. If no chairs are used, and 
the rail is four inches high, the 
space between the ties is filled in 
with foundation brick laid even 
with the top of the ties, and the 
paving brick laid directly on these. 
In this case it is necessary to tamp 
very hard where the foundation 
brick are laid between the ties, as 
the ties make an absolutely rigid 
foundation, and the paving between 
the ties is liable to settle. At De- 
catur, Ill., a cast iron block is used. 
It is the design of Superintendent 
Ferguson, and is simply a cast iron 
slab, flat on the bottom and paneled 
or hollowed on top tosaveiron. It 
is, of course, laid with its longest 
dimension at right angles to the 


rail and the notches are for the spike 
holes. This raises the rail about 
three-quarters of an inch from the 
tie, and gives room for a layer of 
sand between the foundation of 
brick and ties and the paving brick 
proper. The secret of the success 
of brick paving for use with T rail, 
is the fact that it furnishes a smooth 
surface with close joints, and the 
brick can.be molded or chipped to 
any shape so as to make a good fit, 
not only with the main part of the 
rail, but at the joints and fishplates. 
A great many companies are in the 
habit of making their own T rail 
curves, the guard rail being made 
of a lighter section of T rail placed 
on blocks or chairs. This is claimed 
to be a cheap and durable construc- 
tion, as the curves will wear as long 
as the head of the guard rail will 
last, which is, of course, a good 
while. In many instances the guard 
rail is put only on the inside. 
When the paving is down, these 
rails have the appearance of being 
one piece with the track rail.— 
Street Railway Review. 





TO TEST THE AIR OF MAN-HOLES. 

Many serious explosions have 
been imputed to the ignition of an 
electric spark in man-holes into 
which gas has leaked. It is pro- 
posed to reduce the risk of such 
accidents by constructing an instru- 
ment by which the percentage of 
hydrogen present in the man-hole 
can easily be measured without 
lifting the cover. Fire-damp and 
gas indicators have been made by 
taking advantage of the high rate 
of diffusion of light gases through 
porous partitions, and a thin tube 
of unglazed earthenware might be 
mounted at the end of a staff, and 
be connected with a gauge, the 
readings being indicated on a dial 
by means of an aneroid movement 
or by mercury in a thermometer 
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tube. This instrument could be 
graduated to show the percentages 
and the limits of explosive mix- 
tures. The adjustment of tempera- 
ture errors could be made by using 
two similar tubes, one being ren- 
dered non-porous. The tubes would 
be connected by a glass thermome- 
ter tube, and the displacement of a 
mercury index would measure the 
amount of hydrogen. A one-inch 
hole in the man-hole cover, closed 
by a lock-flap or a screw-puge, 
would suffice for the test.—Jron 
Age. 


A BOSTON TRIBUTE TO BRICK 
PAVEMENTS. 


The advantages of brick pave- 
ments are numerous. From the re- 
ports of city engineers, wherever 
paving brick are used the cost is 
shown to be less per square yard 
than stone, asphalt or macadam. 
Their durability is such that at 
Galesburg, Ill., no wear on the 
bricks is perceptible in a pavement 
which has had heavy travel on it 
for ten years. Similar reports come 
from all cities where bricks have 
been used for a number of years. 
Brick pavements produce neither 
mud nor dust. From personal ex- 
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HOW THE WORLD’S FAIR ROAD- 
WAYS WERE MADE. 


The O. S. Kelly Co., of Spring- 
field, O., has issued a brochure, de- 
scriptive of roadmaking by the 
Springfield Steam Rollers. It is 
entitled, ‘‘Prize Winners at the 
World’s Fair,’’ and is made excep- 
tionally valuable and attractive by 
a reproduction in miniature of col- 
ored illustrations of prize paintings 
exhibited at the World’s Fair, 
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perience the writer can say that a 
well laid brick pavement is nearly 
as smooth to drive over as asphalt. 
Almost no noise is made on it by 
the heaviest teams. By virtue of 
the numerous minute rough sur- 
faces on the bricks, they afford safe 
footing for horses in all weathers. 
The life of brick pavements can not 
be estimated, for in almost no case 
where they have been laid have 
they been subject to repairs. 

It may thus be seen that brick 
pavements have all the desirable 
qualities which exist in the other 
kinds with none of their objection- 
able features. Fitted equally for 
the business of city streets, for the 
boulevards or for the roads leading 
far out into the country, for the 
passage of heavy drays, for car- 
riages, or for swift bicycles, brick 
pavements commend themselves to 
all classes of people. The cities of 
the west, progressive in everything, 
have in the matter of brick pave- 
ments set an example which we 
should certainly imitate. It is to 
be hoped that the men who have in 
charge the improvement of our 
roads will make trial of brick for 
paving, and thus add to the safety, 
comfort and convenience of man 
and beast.—Boston Transcript. 
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printed on heavy enameled paper, 
including, ‘‘Reading Homer,’’ and 
‘*Fireside Fancies,’’ by Laurens Al- 
ma Tadema, ‘‘The Ornithologist,’’ 
by Millet, and ‘‘The Yarn,’’ by 
John R. Reid. The publication is 
also beautifully illustrated with 
picturesque views in which the 
Kelly Steam Road Roller is shown. 
A description is given of the mak- 
ing of fifty miles of roadway in the 
World’s Fair grounds. ‘‘As _ re- 
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gards the material,’’ the descrip- 
tion says, ‘‘by far the greater por- 
tion of the work was composed of 
gravel, a small portion of broken 
stone of uniform size and hardness 
and a still smaller portion of bro- 
ken stone and gravel mixed. The 
ground upon which these roadways 
were built was nothing but sandy 
waste or bog, entirely destitute of 
grass and impassable to the light- 
est traffic.’’ The result was main- 
ly due to the use of six Springfield 
Steam Road Rollers, manufactured 
by the O. S. Kelly Co., Spring- 
field, O., which first rolled the sand 
foundation so as to enable the 
gravel to be put on to the proper 
thickness and shape, which in its 
turn was rolled and re-rolled until 
the required hardness and smooth- 
ness was attained, the heavy roll- 
ers being very effective and com- 
pacting the loose material rapidly. 

‘‘A strong contrast can be imag- 
ined by picturing the ordinary 
method of road making, which is 
to gravel to a depth of 12 or 14 
inches, leaving it loose, to be com- 
pacted by passing traffic, so that 
instead of having a hard, smooth 
surface, such as would be produced 
by the use of heavy steam rollers, 
there is a foot or so of loose gravel. 
If such contrasts between the rolled 
and un-rolled roads can be attained 
so quickly and effectively, the ques- 
tion arises, why are not steam road 
rollers used on pikes or country 
roads? They can and should be 
used on every road that is made, 
and should be used not only on top 
surface but first of all on the bot- 
tom or sub-grade as it is called. 
This sub-grade should be leveled 
off and shaped to the desired grad- 
ing of the finished surface. Then, 
before new material is put on it, 
the steam road-roller should be 
passed backwards and forwards, 
and it will then be seen that what 


before was level is full of hollows 
and ridges, showing that the natu- 
ral earth was not of uniform hard- 
ness, the softest places sinking be- 
neath the roller and producing the 
hollows. These hollows must be 
filled up and the roller worked over 
the hard sub-grade again, making 
it uniform and hard. The hard or 
consolidated sub-grade is now ready 
to receive the material which is to 
compose the wearing surface of the 
road, and which should be put on 
in layers of say 4 inches thick and 
the. roller be used freely on each 
layer. In this way much better 
results can be obtained than if the 
roller is put on a single layer of 8 
or 12 inches thickness.’’ [The O. 
S. Kelly Co., Springfield, O.] 





CHAMPION ROAD MACHINERY. 

The American Road Machine 
Company has issued new catalogues 
describing their road-making ma- 
chinery, including wheel scrapers, 
road rollers, rock crushers, drag 
scrapers and road plows. Much 
space is devoted particularly to the 
Champion Steel Rock Crusher, for 
which special merit is claimed be- 
cause it is light in weight, simple 
and durable in construction and 
portable, the latter making it ‘‘con- 
veniently useful for towns and 
townships where the stone to be 
used is not all in one place.’’ The 
power is exerted through the rolling 
action of a double cam_ shaft. 
The main shaft is ellipticalin shape, 
and one revolution of the fly wheels 
produces two movements of the 
jaw. This reduces the amount of 
friction one-half, and consequently 
secures a great saving in power 
and less wear of working parts. 

The fly wheels perform a very 
important part, as they serve the 
triple purpose of balance wheels, 
belt wheels and of traveling wheels 
when the machine is in motion on 
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the road. Every machine is sup- 
plied with two wheels, each weigh- 
ing 800 pounds on the No. 3 
crusher, and 1,000 pounds on the 
No. 4. A wooden pulley or belt 
wheel is supplied with each crusher, 
which can be attached to either fly 
wheel. This wooden belt wheel is 
usually forty-four inches in diam- 
eter for the No. 3 crusher and fifty 
inches in diameter for the No. 4, 
and is furnished because, as the 
regular fly wheels serve the pur- 
pose of rear traveling wheels for 
the crusher, they will become too 
much roughened for belt wheels. 
The size of the product is regu- 
lated by toggtes of different sizes, 
four of which are supplied with 
each machine. These toggles are 
a special casting, with a chilled 
surface. The four toggles admit 
of a range of work from three- 
fourths of an inch to two and one- 
half inches, all that will ordinarily 
be required. The change of toggles 
can be effected in a few minutes. 
It is estimated that from seven 
to thirteen tons of rock can be 
crushed hourly on the No. 3, and 
from twelve to eighteen tons on the 
No. 4. [American Road Machine 
Co., Kennet Square, Pa., or J. D. 
Adams & Co., Indianapolis. | 





PAVING BRICK IN THE SOUTH. 

John W. Sibley, treasurer of the 
Coaldale Brick and Tile Manufac- 
turing Company, of Coaldale, Ala., 
in an interview published recently 
in the Montgomery, Ala. , Advertiser, 
said of the paving brick which is now 
being manufactured in Alabama: 
‘‘We subjected a sample of our vitri- 
fied brick, taken at random from the 
kiln to the following severe test: 
It was placed under a steel drill, 
tempered enough to bore through 
a solid bar of steel. It made the 
slightest impression upon the face 
of the brick, and the resistance was 
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so great that the drill was burning 
away. Without retempering, this 
drill bored through a two-and-a- 
half-inch hard burned common 
brick. A fourteen-inch saw file 
was worn out in trying to make an 
impression upon the face of the vit- 
rified brick. These facts are proofs 
of the hardness and durability of 
our paving brick. Samples of these 
brick are now on exhibition at the 
city engineer’s office and I would 
be glad to have property-holders 
call and inspect same. Tested at the 
Pittsburgh Laboratory these brick 
withstood a pressure of 220,000 
pounds to each brick. This is equal 
to the largest weight of the locomo- 
tive that runs into Montgomery piled 
in a vertical column on one brick. 
This should be sufficient to convince 
the most skeptical. When brick are 
properly manufactured and thor- 
oughly vitrified in burning, there 
is no way of calculating the life of 
a brick pavement, as there seems 
to be nothing thatcan wear it. In 
vitrified brick the civil engineer will 
find just what he is looking for.’’ 





MUNICIPAL MACHINERY. 

The F. C. Austin Manufacturing 
Co., of Chicago, has issued a new 
catalogue, ‘‘covering the latest im- 
provements in labor-saving appli- 
ances for constructing, grading and 
cleaning natural and paved roads 
and streets.’’ It is very complete. 
It treats of the New Era wagon 
loading, ditching and railroad grad- 
ing machine, dump wagon and 
garbage cart, reversible road roller, 
rock crusher, steel street sweeper, 
street sprinkler, steel reversible 
road machine, steel tubular truss 
bridges, wheel and drag scrapers, 
railroad and township plows and 
earth handling tools of all kinds. 
The machinery is all fully described 
and illustrated, and its advantages 
shown, in connection with which 
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many helpful suggestions are made. 

The new rock crusher manufac- 
tured by this firm has a distinct 
feature in the arrangement of the 
pivotal point of the movable jaw. 
The movable jaw has no rigidly 
pivoted point, but is provided at 
its lower end with journals that 
move lengthwise in slots, thus per- 
mitting the lower half of the jaw 
to have a corresponding alternat- 
ing motion with the upper half. 
This enables the crusher to crush 


capacity of the machine is greatly 
increased. 

Every strain to which the crusher 
can be subjected has been accu- 
rately calculated and the amount of 
metal used in the various parts 
nicely proportioned, so that it is 
claimed for it that it is really 
stronger than necessary. The con- 
struction is simple as well as dur- 
able. The machine has neither 
cog nor sprocket wheel, clutch nor 
pinion. Every bearing is open to 





continuously, both on the advance 
and receding motions of the jaw. 
The jaw being loosely pivoted at 
the lower end gives a wide range 
of motion at the upper part of the 
jaw, and when stone is introduced 
the jaw coming against it two hun- 
dred and fifty strokes a minute with 
a wide range of motion comes with 
great compressive and _ striking 
force, crushes the stone rapidly 
and gets it out of the way. There 
is no tendency to clog, and the 


view, easy of access and provided 
with oilers. The frame is one solid 
piece of iron, heavily flanged. On 
the smallest sized machine this 
frame weighs over 4,000 pounds. 
[F. C. Austin Mfg. Co., Carpenter 
St. and Carroll Ave., Chicago. ] 
ABSORPTION TEST OF PAVING 
BRICK. 

In a recent test of absorption at 
Evansville, Ind., the Clinton pav- 
ing brick stood first, showing a 
gain of only 20-100 of an ounce. 
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IMPROVEMENT AND CONTRACTING NEWS 


PAVING. 


; The Green street paving at Urbana, III., 
is progressing rapidly. 


The Church street paving at Champaign, 
Iil., will begin about July 1. The Sheldon 
Brick Company has the contract. 


O. R. Rauchfuss, city engineer at Joliet, 
Ill., writes that Campbell & Dennis began 
paving Centre street May 17. Galesburg 
brick will be used. 


The cement sidewalks being constructed 
by the Vuleanite Paving Company, in all 
parts of the city of Philadelphia, are re- 
ported to be eminently satisfactory in 
every respect. 


Asphalt, granite and Belgian blocks are 
favored for street paving purposes, by 
Mayor Schieren, of Brooklyn, N. Y., who 
also thinks that the law in that city should 
be so amended that it will prevent further 
use of cobblestones. 


CONTEMPLATED WORK, 


Street paving has been proposed at 
Tomah, Wis. ain 


Marion, O., will issue $100,000 bonds for 
street paving. 


The paving question is being considered 
at Oskaloosa, Ia. 


West State street, in Trenton, N. J., will 
be paved with Belgian blocks. 


The question of paving Main street, at 
Merrill, Wis., is being agitated. 


The paving question is being considered 
at Antigo and Rhinelander, Wis. 


The question of paving Main street, 
Charles City, Ia., is being discussed. 


The paving of several blocks of the ave- 
nue is being agitated at Marshfield, Wis. 


The question of paving Main street is 
again being agitated at Salamanca, N. Y. 


An asphaltic pavement will probably be 
— on North Broadway, St. Louis, 
0. 


About a mile of Main street will be 
paved with brick at Ottumwa, Ia., this 
summer. 


An asphaltic pavement for Lower Fif- 
teenth street has been petitioned at Den- 
ver, Colo. 


Ordinances have been passed at Toledo, 
O., for paving Oak street and Euclid av- 
enue this season. 


The city council at Kenton, O., has de- 
clared it necessary to macadamize part of 
South High street. 


An asphaltic pavement has been asked 
for by the property-owners on Eighth and 
Cherry streets, Erie, Pa. 


An asphaltic pavement has been peti- 
tioned by the property-owners along Mul- 
berry street, Scranton, Pa. 


It has been proposed that St. George 
street, from King street to the Gates, at 
St. Augustine, Fla., be paved. 


The property-owners in the Sixth and 
Ninth wards, at Covington, Ky., recently 
signed a petition favoring brick paving. 


F. L. Niederheiser, city civil engineer at 
Ashland, O., writes that two streets will be 
paved this summer, and probably three. 


A bill has been introduced in the legis- 
lature, at Columbus, O., to expend $6,000 
in improving the Columbus and Delaware 
pike. 

Legislation has begun at Poughkeepsie, 
N. Y., asking for an asphalt block pave- 
ment in Market street, from Main to Mont- 
gomery. 

The city council at Lima, O., has passed 
a resolution which provides for paving the 
public square with hard-burned blocks or 
paving brick. 


The city council, at Trenton, Mo., re- 
cently passed a resolution authorizing that 
College avenue be macadamized, guttered 
and curbed. 


A recent election at Ludwick, Pa., on the 
question of paving the principal street 
with vitrified brick, resulted favorably for 
the proposed work. 


The construction of a cedar block pave- 
ment in several streets has been deter- 
mined upon by the common council at 
Stevens Point, Wis. 


The board of street and sewer directors, 
at Wilmington, Del., has been petitioned 
to pave West street, between Eighteenth 
and Nineteenth streets. : 


J. Tudor Graves, city engineer at Fargo, 
N.D., writes that the city is talking of pav- 
ing some of the main streets, but no defi- 
nite action has yet been taken. 


The city of Los Angeles, Cal., is making 
a move to construct a grand drive or boule- 
vard between that city and Pasadena. It 
will be about nine miles long. 
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The board of public works, at Grand 
Rapids, Mich., has decided to pave a por- 
tion of La Grave street with Trinidad as- 
phalt. Estimated cost, $450,000. 


Fifth avenue, from First to Sixth streets, 
Mount Vernon,.N. Y., will have an asphaltic 
pavement, at an estimated cost of $40,000. 
Plans have been ordered prepared. 


Mayor Schoch, Ottawa, Ill., who wanted 
South Ottawa hill paved last year, has 
again recommended it in his message to 
the council, and it will probably be done 
this year. 


The board of town officers and highway 
commissioners of North Hempstead, N. Y., 
are taking action towards the purchase of 
a stone crusher, and possibly a road engine 
and truck. 


It has been proposed at Marinette, Wis., 
that the city pave from one to one anda 
half miles of streets each year, and con- 
necting always with pavements that are 
constructed. 


Property-owners in Omaha, Neb., have 
petitioned for paving six districts, and it 
is thought that the city council and board 
of public works will not delay the letting 
of contracts long. 


An ordinance was passed May 1 at San- 
dusky, O., providing that bonds be issued 
in the sum of $15,000 to pay for the pro- 
posed paving of Market street, from Wayne 
to Warren streets. 


The council committee on highways, at 
Baltimore, Md., recently reported favor- 
ably on an ordinance authorizing the use 
of $60,000, appropriated for paving Charles 
street, to complete paving McCulloh street 
with asphalt blocks. 


Petitions have been circulated at Apple- 
ton, Wis., asking for the paving of one 
block between Oneida and Appleton 
streets, and Harris, Fisk, Edwards, and 
Unions streets, and Postoffice alley. 


Howard Teasdale, city clerk at Sparta, 
Wis., writes that the city council has or- 
dered the paving of one thousand feet of 
the main street in the city with cedar 
blocks, with stone curb and gutters. 


Syracuse, N. Y., proposes to pave the fol- 
lowing streets with Trinidad sheet as- 
phalt: Lock street, 2,760 square yards, 
$8,700; Slocum avenue, 3,800 square yards, 
$12,160; streets around and intersecting 
Walnut Park, 14,170 square yards, $46,200. 


A bill has been introduced in the senate, 
at Columbus, O., authorizing the commis- 
sioners of Franklin county to repave, with 
asphalt, High and Mound streets, in front 
of the court-house. To provide money for 
the improvement, the commissioners are 
authorized to issue notes of the county for 
the necessary amount, at a rate of interest 
not exceeding six per cent. 


The bids received, at Cincinnati, O., for 
the improvement of Carthage pike, were 
rejected, May 5, and instructed the en- 
gineer to prepare new plans and specifica- 
tions to be submitted to the board of county 
commissioners. The work will be readver- 
tised. 


CONTRACTS TO BE LET. 


Bids are invited by W. H. Brickel, Jr., 
Bond Hill, O., until June 4, for improving 
Oakland and Forest avenues. 


Bids are invited at Belleville, Ill., until 
June 2, for paving with brick 1,251 feet of 
Main street. F. W. Puderer, city clerk. 


Sealed bids are invited at South Bend, 
Ind., until June 11, for grading and grav- 
eling La Porte avenue. L. A. Hull, city 
clerk. 


Sealed proposals are invited at Fostoria, 
Ohio, until June 5, 1894, for paving certain 
streets with vitrified paving brick. Jacob 
M. Shatzel, city clerk. 


Bids are invited until June 12, 1894, for 
an asphaltic pavement on south Center 
street, at Schenectady, N. Y. Lewis B. 
Sebring, city engineer. 


W. E. Bowsher, Upper Sandusky, Ohio, 
invites bids until June 5, for the construc- 
tion of about two and a quarter miles of 
piked or improved road. 


L. A. Hull, city clerk at South Bend, 
Ind., invites bids until June 11, 1894, for 
paving sidewalks with brick and curbing 
sundry streets with cement. 


Sealed proposals will be received by A. 
W. Miller, city clerk at Sandusky, O., until 
June 18, for paving with brick, Market 
street from Wayne to Warren street. 


Bids are invited until June 2 by the board 
of public works at Des Moines, Iowa, for 
paving sundry streets with brick, on sand 
foundation, and for cement curbing. 


S. M. Stamats, village clerk at Belle- 
fontaine, Ohio, invites bids until June 2, 
1894, for paving 238 lineal feet of Columbus 
avenue and 317 lineal feet of Main street. 


Sealed proposals will be received until 
June 11, at South Bend, Ind., for paving 
with brick and curbing with cement the 
roadway of La Porte avenue from Wash- 
ington street to the north line of Linden 
avenue. L. A. Hull, city clerk. 


Sealed proposals will be received until 
June 2, at Kansas City, Mo., for paving 
Seventh street from the west line of Gar- 
field avenue to the west line of Brooklyn 
avenue; also, for paving Thirteenth street 
from Walnut street to Grand avenue. Bids 
will be received the same date for curbing 
Seventh street from the west side of Gar- 
field avenue to the west side of Brooklyn 
avenue. 
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Sealed proposals are invited by C. B. 
Holmes, city clerk at Urbana, IIl., until 
June 11, for sewering, grading, graveling, 
curbing, and paving with brick the follow- 
ing described streets in said city, to wit: 
The Bloomington road, commencing at the 
iron bridge over Bone Yard branch and 
running thence westerly to the west side 
of Lincolnavenue: And White street from 
west sideof Lincoln avenue extending west 
to Romine street: And that part of Elm 
street from the west side of Market street 
to the east side of Race street. This in- 
cludes about two miles of brick paving. 


Sealed proposals will be received, at 
Cincinnati, O., until June 12, 1894, for four 
pieces of work, as follows: Macadamizing 
the roadway of Madisonville avenue, from 
the west line of the Grandin road to Lau- 
retta B. Gibson’s northeast line, and set- 
ting and resetting curbs, crossings and 
gutter flaggings; macadamizing Northside 
avenue, from Whitefield street to Morrison 
avenue, and setting curbs and crossings, 
flagging and paving gutters; macadamiz- 
ing Madisonville avenue, from the west 
line of Vista avenue to the north corpo- 
ration line, and setting and resetting curbs, 
crossings and gutter flaggings; macadam- 
izing Madisonville avenue, from Wood- 
burn avenue to Hine’s west line, and set- 
ting and resetting curbs, crossings and gut- 
ter flagging. August Herrmann, president 
board of administration. 

CONTRACTS AWARDED. 


The contract for paving, with brick, 
sundry streets in Waterloo, Iowa, was 
awarded to Henry L. Wheelan, of Rock 
Island, Ill. 


The street commission at Hudson, N. Y., 
awarded to the Hastings Paving Company 
the contract for putting down asphalt 
blocks, at $2.50 per yard. 


McCready and Rosser, of Braddock, Pa., 
secured the contract for paving Lincoln 
avenue, Bellevue, Pa., with one layer of 
brick, at a total cost of $30,295. 


The contract for constructing an as- 
phaltic pavement on Scio street, Rochester, 
N. Y., was awarded to the Rock Asphalt 
Pavement Company, at $8,057.10. 


The Purington Paving Brick Company, 
at Galesburg, Ill., secured contracts for 
furnishing Cedar Rapids, Ia., with 3,500,- 
000 bricks and Moline, Ill., with 1,000,000 
bricks. - 

The contract for paving two streets at 
Saratoga Springs was awarded Costello & 
Neagle, of Elmira, N. Y. Thecontract calls 
for more than 7,000 yards of paving and 
will cost $30,000. 


The Warren-Scharf Asphalt Co. was 
awarded the contract for an asphaltic 
pavement on the portion of Walnut street 
extending from the railroads south to Wil- 
liard street, at Muncie, Ind. 
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The contract for constructing 31,500 
square yards of cedar block pavement at 
Crown Point, Ind., was awarded to the 
Garden City Paving and Post Company, of 
Chicago, IIl., at $1.41 per square yard. The 
work will begin about June 1. 


Udo Hesse, Saginaw, Mich., writes that 
bids were received May 26, for paving 
Washington avenue, from James street to 
Holland avenue, with sapless cedar blocks 
on concrete foundation. The contract was 
awarded to J. C. Danforth, of West Bay 
City, for $33,146.95. 


The contract for a vitrified brick pave- 
ment in Ninth street, from Walnut to 
Cherry, at Erie, Pa., was awarded to V. D. 
Eichenlaub, whose bid was for metropoli- 
tan block, at $1.60 per square yard. The 
pavement will be constructed on a 12-inch 
gravel foundation. 


H. A. Collar, city engineer at Grand Rap- 
ids, Mich., writes that during the month 
of April contracts for street improvements 
were awarded as follows: Ethel avenue, 
$1,368 ; Butterworth avenue, $10,997 ; Chubb 
street, $1,200; Olive street, $1,500; south 
Ionia street, $2,640 ; Richard Terrace, $1,750. 


The contracts for paving the highways 
of Douglas county were awarded at Omaha, 
Neb., as follows: The west and southwest 
roads, which will be constructed of Ne- 
braska limestone, on sand foundation, at 
about $6,200 a mile, E. D. Vancourt & 
Co.; the northwest road, Colorado sand- 
stone, at $21,000 a mile, Hugh Murphy. 


SEWERAGE. 

The sewage disposal grounds at the out- 
let of the Oberlin sewer system, at Ober- 
lin, Ohio, have been completed and are in 
operation. 


J. Tudor Graves, city engineer at Fargo, 
N. D., writes that during the year, April, 
1893-’94, that city built 25,439.9 feet of 
sewers, of all sizes, at a total cost of $40,- 
613.35. 


The section of East Side sewer, known as 
section No. 6, at Rochester, N. Y., was re- 
cently completed. It extends from Bowen 
street to the New York Central tracks, and 
is 6,226 feet in length and from seven to 
eight and one-half feet in diameter. Work 
was begun on the sewer April 7, 1893. 
Thomas F. Moore, of Buffalo, N. Y., had the 
contract, and expert opinion pronounces 
the workmanship on the sewer the best 
that could be accomplished.- 


L. E. Browne, city civil engineer at Rich- 
mond, Ind., writes that the city is experi- 
menting with hand labor at drilling holes 
one and one-half inches in diameter, in 
blasting the trunk sewer under course of 
construction. The drills are six feet long 
and pointed at each end. The holes are 
drilled to a depth of four feet. Unskilled 
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labor has averaged two feet in ten hours 
per man. The only advantage gained in 
the experiment is that of giving employ- 
ment to more men. 


CONTEMPLATED WORK. 


A sewerage system has been proposed for 
Carterville, Mo. 


Sundry new sewers have been petitioned 
at Lowell, Mass. 


A new sewerage system is declared nec- 
essary for Sacramento, Cal. 


Sewer bonds, to the amount of $100,000, 
have been ordered issued at Melrose, Mass. 


The residents of East Walnut Hills, Cin- 
cinnati, are agitating the subject of sew- 
erage. 

The council, at Wooster, O., has declared 
it necessary to construct a sewer in Spink 
street. 


The plans for the sewer system at Wood- 
bury, N. J., have been made by Parker N. 
Black, of Asbury Park, N. J. 


An ordinance has been passed at Pater- 
son, N. J., providing for the construction of 
sewers through sundry streets. 


New sewers have been ordered, at Apple- 
ton, Wis., in Second avenue, Atlantic, Han- 
cock, Richmond and Packard streets. 


The committee on construction and re- 
pairs, at Fall River, Mass., has voted to 
recommend sewer construction in several 
streets. 


The estimated cost of the proposed ex- 
tension of the Greene avenue sewer, Brook- 
lyn, N. Y., which will drain the Bedford 
district, is $494,000. 

The construction of a sewer, nearly four 
miles long, and the greater part of which 
is four feet in diameter, will probably be 
begun at Grand Rapids, Mich., this sum- 
mer. 


The city council of Youngstown, O., has 
passed a resolution declaring it necessary 
to construct a sewer in Oak, Watt, Adams 
and Walnut streets, and in east Rayen 
avenue. 

Surveys and designs for the system of 
sewers at Pittston, Pa., are being made by 
Potter & Folwell, of Pittsburg. Several 
miles of main sewers will be constructed 
this year. 


A plan has been proposed, at Waverly, 
N. Y., which provides for a better system 
of sewerage. Itis to lay a sewer pipe along 
the Erie tracks to Shepard’s creek, to carry 
off surface water, leaving the present sewer 
for all other purposes. 


}. A. Ellis, city engineer at Kansas City, 
Kan., recently submitted plans for a sewer 
to run north from Fifth street and Jersey 
creek to Edgerton place. The estimated 
cost of the construction is $12,000. Plans 
are also being made for smaller sewers for 
different part: of the city. 


Syracuse, N. Y., proposes to construct 
the following sewers: 1,440 lineal feet 18- 
inch tile and 1,480 lineal feet 15-inch tile 
sewers in W. Genesee street. Estimated 
cost is $5,625; 130 lineal feet 12-inch tile 
in Grace street. Estimated cost $240. 

J. Aleide Chausse, Montreal, Can., writes 
that the city proposes to construct sewers 
on Chicago and Duluth avenues. He writes, 
also, that the city council at Winnipeg, 
Man., will build sewers on Selkirk, Flora 
and Salter streets, at an estimated cost of 
$16,000. 

The sewerage commission, at Hamilton, 
O., recently recommended the immediate 
construction of storm sewers in the fifth 
ward, on Wood and Ross streets, and on 
Milville and Park avenues; a sanitary 
main sewer along Front street and the 
river to Seventh street, andsanitary sewers 
in High, Main, Front, Second and Third 
streets, and on South avenue. 

The sewerage question is being agitated 
at Westfield,N.J. F.A. Dunham, of Plain- 
field, N. J., who was consulted regarding 
it, estimates the cost of a sewer to tide wa- 
ter, at about $9,000 per mile and the cost of 
lateral sewers at $5,000. This would make 
the total cost about $90,000, while the filtra- 
tion system would cost between $30,000 and 
$40,000. The filtration system is favored. 


CONTRACTS TO BE LET. 


L. A. Hull, city clerk at South Bend, Ind., 
invites bids until June 11, 1894, for the con- 
struction of a pipe sewer. 


Sealed proposals will be received until 
June 5 at Chicago, Ill., for constructing 
sewers in sundry streets and avenues. 

Bids are invited until June 2, at Des 
Moines, Ia., for putting in a 12-inch pipe 
sewer in Terrace Road. Address John 
Sherman. 


Bids are invited at Bucyrus, Ohio, until 
June 5, for the construction of a sewer in 
lateral sewer district No.3. W. A. Blicke, 
city clerk. 

Sealed proposals will be received until 
June 13 at Cleveland, O., for the construc- 
tion of sewers in sundry streets. Clerk of 
board of control. 


Bids are invited until June 1, at Frank- 
fort, Ind., for the construction of a main 
sanitary sewer, about 9,500 feet in length. 
James A. Price, city clerk. 


Sealed proposals will be received by Geo. 
S. Hoyt, captain and assistant quarter- 
master U. S. Army, Helena, Mont., until 
June 9, 1894, for the construction of the 
sewer system at the new post of Fort Har- 
rison, near Helena. The system comprises 
about 11,000 feet of pipe, 30 man-holes and 
flush tanks. 


CONTRACTS AWARDED. 


The contract for the Glen avenue sewer 
in Amsterdam, N.Y., was awarded to Strain 
& Cassidy for $2,663.30. 
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IMPROVEMENT AND CONTRACTING NEWS. 


Thomas Tole, of Rockford, Ill., secured 
the contract for constructing sewers in the 
Fifth street sewer district, in that city. 


The contract for constructing eight miles 
of sewer at Peoria, Ill., was awarded to 
Robert Clark, of that city, at $30,187.30. 

The contract for constructing a sewer 
system at Kittanning, Pa., was awarded to 
Harrison & Sons, Newark, N. J., for $26,357. 

The contract for sewers in District No. 
2, Athens, Ga., was awarded to McPoland 
and Buckhalter, Birmingham, Ala., at their 
bid of $8,110.08. 


Browder & Shover were awarded the con- 
tract for paving with brick, South Meridian 
street, Indianapolis, Ind. The contract 
price is $8.08 per lineal foot. 


The contracts for sewer construction at 
Paterson, N. J., were awarded to Robert 
Downie, with the exception of one which 
was awarded to James Collins. The con- 
tracts numbered fourteen in all. 


The board of public works at New Haven, 
Conn., recently awarded contracts for the 
construction of new sewers as follows: 
Goffe street, $1,753; East Pearl street, $2,- 
261; Nicoll street, $1,870; Day street, $1,- 
758; Cedar street, $556, and Clay street, 
$455. 

The contract to furnish supplies for the 
northern half of the Patapsco sewer, at 
Baltimore, Md., was awarded to the lowest 
bidder in each instance, as follows: Sand, 
C. H. Elliott; stone, J. T. Curley & Co.; 
sewer blocks, Freaney and Peach; brick, 
Smith and Schwartz; cement, National 
Building and Supply Company and J. Bul- 
lock and Son; lumber, P. M. Womble. 

The city engineer at Grand Rapids, Mich., 
H. A. Collar, writes that sewer contracts 
were awarded during the month of April, 
as follows: South Feller street, 1,762 feet, 
$1,475; West Division street, 239 feet, $140; 
Sixth avenue, 642 feet, $572.46; Oakdale 
avenue, 1,020 feet, $771.31; Jefferson ave- 
nue, 1,656 feet, $744; Dunham street, 928 
feet, $486; Jackson and Valley streets, 
1,553 feet, $1,110. 

MeNerney & Moore, of Muncie, Ind., 
were the lowest bidders for the construc- 
tion of sewers at Frankfort, Ind. Their 
bid was as follows: Storm sewer, 30-inch 
vitrified tile, $2.29 per foot; 30-inch two- 
ring brick, $1.94 per foot; man-holes, each 
$25. Sanitary sewers, 12-inch vitrified 
tile, 6134 cents per foot; 10-inch vitrified 
tile, 5246 cents per foot; 8-inch vitrified 
tile, 38 cents per foot; 4-inch vitrified tile, 
20 cents per foot. 

Contracts for sewers have been let in 
Syracuse, N. Y., as follows: 750 lineal feet 
15-inch tile and 630 lineal feet 12-inch tile 
sewers in Sand street and Belden avenue, 
to Martin Lavelle for $1,528; 1,020 lineal 
feet 18-inch tile sewers and 1,020 lineal feet 
15-inch tile sewers in E. Genesee street, to 
P. H. Harrison & Sons, of Newark, N. J., 
for $4,204; 570 lineal feet 15-inch tile sew- 
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ers in Hickory street, to Frank Nett, for 
$1,383.80; 800 lineal feet 15-inch tile and 
250 lineal feet 12-inch tile sewer in Cort- 
land avenue, for $1,139, to Richard Bar- 
rington; 280 lineal feet 18-inch tile sewer 
Fa street, to L. D. Hulbert, for 


WATER-WORKS. 


The water-works system at Onalaska, 
Wis., will be completed by August 15. 

When completed, the new water main 
extension which is being made at Bangor, 
Me., will be 13,300 feet long. 

The plans that have been made for the 
water-works system at Columbia City, Ind., 
are considered inadequate by the citizens, 
especially in the northern part of the city, 
where the mains do not extend. The citi- 
zens had expected to expend $30,000 or 
$35,000 for the system, but the estimated 
cost, as shown in the plans, is $24,400. 


CONTEMPLATED WORK. 
Lake Ann, Mich., wants water-works. 
Elkhorn, Wis., will have water-works. 
Carey, O., recently voted in favor of 

water-works. 

Milford, Ia., is agitating the question of 
water-works. 

Water-works are being agitated at Che- 
saning, Mich. 

Water-works are again being agitated at 
Savannah, Il. 

Louisville, Colo., contemplates a system 
of water-works. 

A water-works system has been proposed 
at St. James, Mo. 

A system of water-works is contemplated 
at Edgerton, Wis. 

A system of water-works is contemplat- 
ed at Forsythe, Ga. 

Oceanside, Cal., will probably have a 
system of water-works. 

The question of water-works is receiving 
consideration at Tomah, Wis. 

The citizens of Weston, W. Va., are agi- 
tating the water-works question. 

Dodgeville, Wis., contemplates the con- 
struction of a system of water-works. 

A petition is in circulation at Newton, 
N. J., to bond the city for water-works. 

A water-works system, at an estimated 
cost of $13,500, is contemplated at Gene- 
see, Idaho. 

Plans are being prepared for a new sys- 
tem of water-works for Fort William, Ont. 
Estimated cost, $62,000. 

F. L. Neiderheiser, Ashland O., writes 
that there is still considerable talk of 
water-works in that city. 

The question of issuing bonds for $18,000 
for water-works was favorably voted on, 
May 7, at Snow Hill, Md. 
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Plans have been prepared for systems 
of water-works at Vandalia, IIl., by Hiram 
Phillips, C. E., of St. Louis, Mo. 

The city council at Rollingstone, Minn., 
contemplates the purchase of ground for 
the purpose of erecting water-works.. 

Winnebago City, Minn., recently voted 
$5,000 bonds for a pumping station and 
to complete the water-works system. 

It has been suggested at Hazleton, Pa., 
that the city build water-works that will 
keep pace with the growth of the city. 

Plans for the proposed system of water- 
works at Lunenburg, Ont., have been pre- 
pared by J. A. Pickett, C. E., of New Glas- 
gow. The estimated cost is $70,000. 

Oak Cliff, Tex., wants a system of water- 
works, and will furnish bonds for one-half 
the cost of the work and take stock in the 
water-works for the same. E. W. Foster, 
mayor. 

The water-works proposition, at Buck- 
hannon, W. Va., was defeated in the coun- 
cil by one vote, but it will be submitted to 
a vote of the people, with better results it 
is hoped. 

The exorbitant water rates of the pres- 
ent company, at Crawfordsville, Ind., has 
caused a great deal of dissatisfaction. 
New water-works, to be owned by the city, 
have been proposed. 

A loan of $100,000 has been authorized 
at Northampton, N. H., for the enlarge- 
ment of the city water-works. A new res- 
ervoir will be built, with a capacity of 100,- 
000,000 gallons of water. The remainder 
of the money will be used in laying addi- 
tional water mains. 


CONTRACTS TO BE LET. 


Bids are invited until June 15, at Barron, 
Wis., for acomplete system of water-works. 

The city of Roodhouse, IIl., will receive 
bids for water-works. Address, George W. 
Armstrong, mayor. 

Bids will be received at Kingsley, Iowa, 
until June 6, for the construction of a sys- 
tem of water-works. 

3ids are invited by the village council 
at Lamberton, Minn., until June 20, for a 
complete system of water-works. 

Bids are invited by E. M. Bigelow, di- 
rector of department of public works, 
Pittsburg, Pa., until June 21, for furnish- 
ing a quantity of water pipe, special cast- 
ings, gate valves, etc. 


Sealed proposals will be received until 
June 6, at Penn Yan, N. Y., for the con- 
struction of water-works. Proposals should 
be addressed to W. N. Wise, secretary of 
the board of water commissioners. 


Sealed proposals will be received at Nor- 
folk, Conn., until June 14, for the construc- 
tion of water-works, consisting of about 
four miles of main line and three miles of 
village distribution. Edmund Brown. 
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Sealed proposals will be received at 
Helena, Mont., until June 9, for construc- 
ting a water system for the new port of Ft. 
Harrison, near Helena. Address, George 
S. Hoyt, Capt. and A. Q.M., U. 8. Army. 

The board of city commissioners at Key 
West, Fla., will receive bids for furnishing 
plans and specifications, and for furnishing 
the material necessary for the construc- 
tion of a complete system of water-works 
for the city. 


Sealed proposals will be received until 
June 5, at Hutchinson, Minn., for the con- 
struction of asystem of water-works. Plans 
and specifications can be seen at the offices 
of A. Ritter, village recorder, Hutchinson, 
and Chas. F. Loweth, 94 East Fourth street, 
St. Paul, Minn. 


The time for receiving proposals for the 
system of water-works at Danville, Ky., 
has been extended from May 30 to Friday, 
June 8. Plans and specifications can be 
seen at the offices of the water committee 
at Danville, or Chester B. Davis, consult- 
ing engineer, 1627 Monadnock Building, 
Chicago, Il. 


CONTRACTS AWARDED, 


The contract for the new water-works at 
Marcellus, Mich., was awarded to Munn & 
Andrews, of Dowagiac, at $7,748. 


The Fremont Foundry and Machine Co., 
Fremont, Neb., secured the contract for the 
new water-works at Griswold, Ia. 


C. W. Hubbard & Co., Sioux Falls, S. D., 
secured the contract for putting in a water- 
works plant at Dell Rapids, at $11,000. 


The contract for constructing the water- 
works at Sheldon, Ia., was awarded to W. 
H. Wheeler & Co., of Beloit, Wis., at $19,- 
800. 

The Addyston Pipe and Steel Co., of Cin- 
cinnati, O., presented the lowest bid for 
1,000 tons of water pipe for the Youngs- 
town, O., water-works. Their bid was 
$16.34 a ton. 





BRIDGES. 

A new bridge is to be built over the Fig- 
gins branch, near Sciola, Ia. 

A bridge is contemplated across the 
Kentucky river, at Carrollton, Ky. 

A wagon bridge will be built across the 
L’Anguille river, at Marianna, Ark. 

A new iron bridge will be constructed 
across Bear creek, near Marengo, Ia. 

The wooden bridge at Sykesville, Md., 
will be replaced by an iron structure. 

The bridge over the Mississippi river at 
Alton, Ill., was formally opened May 1. 

R. P. St. John, Clear Lake, S. D., invites 
bids until June 4 for erecting a bridge. 

A senate bill has been introduced to au- 
thorize the construction of a bridge across 
the Missouri river at or near Lexington, 
Mo. : 
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IMPROVEMENT AND CONTRACTING NEWS. 


Bids are invited by G. Cooper, Monmouth, 
Iowa, until June 6 for rebuilding a bridge. 

The construction of a bridge is contem- 
plated across Coon creek, near Hill City, 
Kan. 

C. Bauermeister, New Ulm, Minn., invites 
bids until June 2, for building a bridge across 
Fort creek. 

A new bridge, at St. Clair street, is pro- 
posed at Toledo, O., the present one being 
insufficient. 

Westfield, N. Y., has voted to construct 
a new bridge on Main street, at an esti- 
mated cost of $15,000. 

A new bridge has been proposed at 
Marion, Ind., to be built across the river 
at Washington street. 

J. Alcide Chausse writes that the iron 
bridge recently swept away at Cassellman, 
Ont., will be reconstructed. 

Bids are invited, until June 9, for a bridge 
across the Des Moines river at Fort Dodge, 
Ia. T. Cunningham, auditor. 

A bridge will be reconstructed across 
the Niobrara river, near Niobrara, Neb. A 
bill has been signed to that effect. 

The sum of $18,000 has been appropriated 
for the construction of a new iron bridge 
over Cedar river, at Muscatine, Ia. 

The iron superstructure of the Franklin 
street bridge, at Evansville, Ind., has been 
accepted by the county commissioners. 

An act, authorizing the construction of 
a bridge over the St. Louis river, at West 
Duluth, Minn., has been approved by the 
president. 

The contract for building bridges during 
the year, in Minnehaha county, S. D., was 
awarded to 8. M. Hewitt & Co., of Minne- 
apolis, Minn. 

The contract for the iron draw bridge 
across the canal at Little Chute, Wis., was 
awarded to the Wisconsin Bridge and Iron 
Co., for $2,200. 

Property-owners along the Bellefontaine 
road, at St. Louis, Mo., are protesting 
against the construction of the proposed 
bridge at Bircher avenue. 

The city engineer at Toronto, Can., has 
been instructed to prepare an estimate of 
the cost of constructing the proposed high 
level bridge over the Don. 

A bill has been passed authorizing the 
city of Dayton, O., to issue $12,000 in bonds 
for the purpose of building a bridge over 
the canal at Warren street. 


The contract for building the sub-struc- 
ture of the wagon bridge across the Mis- 
sissippi river at Red Wing, Minn., has been 
awarded to D. D. Smith, of St. Paul. 


Proposals are invited by the county com- 
missioners at Gettysburg, Pa., until June 
12, on a new bridge over Marsh creek at 
— Fording. The span is to be 160 
eet. 
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The county board, Elkhart, Ind., recent- 
ly met to consider the construction of a 
new bridge at the township line between 
Concord, Osolo and Washington town- 
ships. 

A new bridge is proposed at Main street, 
Dayton, O. The estimated cost is $50,000. 


-A bridge across the Miami river, to con- 


nect Apple and Albany streets, has also 
been petitioned. 

The Combination Bridge Company has 
been incorporated at Sioux City, Ia., with 
a capital stock of $2,500,000, to complete 
the combination wagon and railroad bridge 
across the Missouri river. 


The Wrought Iron Bridge Company, Can- 
ton, O., was awarded the contract for the 
McClure bridge across the Portage river, 
between Henrietta and Leoni, Mich. The 
bridge will be 70 feet long. 


Bids for iron, wood and combination 
bridges, to be built during the season, will 
be received at Fort Madison, Ia., until 
June 4. J. F. Daugherty, chairman; John 
Walljasper, county auditor. 

A report will be given in September, at 
Sunbury, Pa., upon the proposed bridges 
across the Susquehanna river, between 
Herndon and Port Trevorton, and at Mc- 
Kee’s Half Falls, Snyder county. 


O. R. Rauchfuss, city engineer at Joliet, 
Ill., writes that the contract for masonry 
for the Wheatland bridge was awarded to 
A. Wenberg, Joliet, at $6 per yard. The 
contract for the superstructure was award- 
ed to R. C. Morrison, Joliet, for $3,125. 


The county clerk, at Kansas City, Kan., 
invites bids until June 2, for the construc- 
tion of the bridge over the Kaw river at 
Turner. The structure will be an iron high- 
way bridge with four spans resting on ma- 
sonry piers. The estimated cost is $53,000. 


Bids will be received, at Hawkinsville, 
Ga., until June 13, for placing two sixty- 
foot iron spans in place of the present 
wooden approaches to the draw bridge 
across the Ocmulgee river, in Pulaski 
county. Address, P. T. McGiff, Ordinary, 
Pulaski county. 


The commissioners of Kent and Queen 
Anne counties recently received the report 
of the civil engineer appointed to make an 
examination of the draw bridge which 
spans the Chester river at Chestertown, 
Md. It will cost $10,000 torebuild. Defin- 
ite action has not yet been taken. 


The new iron and steel bridge to be built 
across the Boone river, at the east end of 
Second street, Webster City, Ia., will be 
one of the finest in the county. The bridge 
will have two spans of 120 feet each; two 
center piers will be five feet in diameter, 
and the end piers will be four feet; the 
roadway will be twenty feet wide, with a 
foot walk, five feet wide, on each side. The 
cost of the bridge is estimated at $8,000. 
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Sealed proposals will be received, at 
Mansfield, O., until June 9, for furnishing 
the necessary labor and material for con- 
structing an arch over Ritter’s run, on 
East Second street. Each bid must be 
submitted in amount per lineal foot and 
for a 43-foot section. Address E. T. Cook. 


Four new bridges were recently ordered 
built in Cass county, Mo.,as follows: East 
Lynn bridge, one and one-half miles north- 
east of East Lynn; Hewitt bridge, on 
Eight Mile road; Walkley bridge, in Camp 
Branch township, and the Sugar creek 
bridge, in Dayton township. A number of 
other bridges will be constructed as soon 
as the specifications are prepared. 

A number of new bridges will be erected 
in Mill Creek Park, at Youngstown, O., this 
summer. A new steel arch bridge 90 feet 
long will be built across the Cascade 
ravine, on the west side of the park, about 
a mile north of Lanterman’s falls. A sus- 
pension bridge will be built over Mill creek, 
at Manning cliffs, about one-half mile 
north of Lanterman’s falls. An iron truss 
bridge, 50 feet long, will be constructed in 
the west side of the park. In addition to 
these, five stone arches will be erected 
across ravines and small streams. 


PUBLIC PARKS. 


A park is proposed for Bloomington, I]. 

A loan of $80,000 for park purposes, has 
been authorized by the aldermen, at Mal- 
den, Mass. 

A new park is to be established, at Wi- 
nona, Minn., on the adjacent grounds of 
the ladies’ seminary. 

The Walnut Grove park, at Kansas City, 
Mo., will be improved by the board of park 
and boulevard commissioners. 

Mr. George E. Kessler, Kansas City, 
Mo., has been engaged to design a plan for 
a park, at Carthage, Mo., by which future 
improvements can be made in a systemat- 
ic manner. 

Spring street, between Tenth and Elev- 
enth streets, Spokane, Wash., is to be 
parked. A uniform system of parking res- 
idence streets is to be introduced, to be 
under the supervision of the city depart- 
ment. 


STREET RAILWAYS. 

An electric railway is contemplated at 
Mt. Pleasant, Ia. 

The Joyce Park line, at Clinton, Iowa, 
is to be converted into an electric line. 

An electric railway is proposed from 
Springfield through Riverdale to Holyoke, 
Mass. 

The Marion (Ind.) Street Railway Com- 
pany has been granted a franchise at Gas 
City, Ind. 
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An electric street railway is to be con- 
structed between Towanda and Wells- 
borough, Pa. 

The street railway at Jacksonville, Fla., 
is to be extended and converted into an 
electric road. 

An electric railway line is talked of at 
Ashland, Ohio, to extend from Ashland to 
New London. 


A company is being formed to construct 
an electric railway between Washington, 
D. C., and Manassas, Va. 


The Alton Electric Street Railway Com- 
pany, Alton, Ill., contemplates the construc- 
tion of ten miles of street railway, to be 
run by electricity. 

A franchise to build and operate an 
electric street railway, has been applied 
for by the C. L. Centliever Street Car 
Company, at Fort Wayne, Ind. 

Murray Brothers, New Brunswick, N. J., 
secured the contract for laying thirty miles 
of track for the Brooklyn, Queens County 
and Suburban Railroad Company. 

W. J. Richie was recently granted a 
franchise to construct, maintain and oper- 
ate a street railway route on Wayne, 
Charles and Cole streets and Rice avenue, 
in the city of Lima, Ohio. 

Bids will be opened August 1, for con- 
structing and operating a system of electric 
tramways in Cairo, Egypt and its environs. 
Address, Frederick C. Penfield, United 
States Agent and Consul-General. 


MUNICIPAL BONDS. 

W. H. Kelly, Lewiston, Mont., invites 
bids until June 4, for the purchase of $53,000 
of six per cent. bonds. 

W. E. Wichgar, Norwood, Ohio, invites 
bids until June 19 for the purchase of $53,- 
000 of 6 per cent. bonds. 

W. J. Dowler, city clerk at Victoria, B. 
C., invites bids until June 18, for the pur- 
chase of $55,000 of bonds. 

Bids will be received by the county audi- 
tor at Indianola, Iowa, until June 4, for 
the purchase of $20,000 of bonds. 

T. V. Brennan, Dakota City, Neb., invites 
bids until June 8 for the purchase of $120,- 
000 of 44% per cent. county bonds. 

Bids are invited by A. W. Miller, San- 
dusky, Ohio, until June 11, for the pur- 
chase of $45,000 of five per cent. bonds. 

Bids are invited by J. T. Van Hoene, 
Covington, Ky., until June 15, for the pur- 
chase of $88,000 of four per cent. bonds. 

J. H. Pheatt, city auditor at Toledo, 
Ohio, invites bids until June 11, for the 
purchase of $45,000 of four and one half per 
cent. bonds. 

Bids are invited by the city controller at 
Detroit, Mich., until June 4, for the pur- 
chase of $100,000 Detroit sewer bonds. C. 
W. Moore, controller, City Hall. 
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HIGHEST AWARDS RECBEINED AT 


WORLD’S 
BXPOSITION 


COLUMBIAN 
CHICAGO, 18393 


Ist. Asphalt and Asphaltic Cements: The Refined Asphalt and Asphaltic Cements for Pave- 


ments and Asphaltic Mastics are of excellent quality and up to the required standard. 


They are therefore worthy of an award. 


2d. Trinidad Asphalt Pavements: The Trinidad Asphalt Pavements for streets, laid according 
to the several methods by ‘‘The Barber Asphalt Paving Company’’ upon concrete founda- 
tions, old stone block and other pavements, are adapted toall climates. They are remark- 
able for quantity, quality, ease of traction, noiselessness, ease of cleaning, sanitary value, 


economy of maintenance and handsome appearance, and are worthy of an award. 


3d. Machineryand Processes: The models, samples, etc., show clearly and fully the Machinery, 


Processes and Materials for the manufacture of Asphalt Pavements and Mastics. 


They are worthy of an award. 
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Indiana Bridge Company 


MANUFACTURERS OF 


WROUGHT IRON BRIDGES, 
IRON SUB-STRUCTURES, 
VIADUCTS, ROOFS AND BUILDINGS, 


A. L. Jouyson. Gro. F. McCunzocn. T. F. Ross. 


Cc, M. Krmsrovern, Pres’t and Gen’! Mgr. 
Darzcrors ; Joun R. Mansu, Secretary and Treasurer. M N E ‘ | N D a 








Wrought Iron High Truss Bridge, one Span, 210 feet, over Mississinewa River, at Sharon, Delaware Co., Ind. 


WE BUILD ANY KIND OF IRON BRIDGES WANTED. 


Can give satisfactory reference to larger amount and greater variety of work done in Indiana than 
any other Bridge Company. We are the only Company operating shops inthe State. Weinvite inspection 
of our shops for efficiency and capacity. 


NOTICE OF LETTINGS SOLICITED. 





OVER TWO HUNDRED 
OF OUR PATENT LEG 
BRIDGES IN USE IN 
THIS STATE. 





Avove cut shows our Patent Leg Bridge. 


The Best Bridge for Spans up to 70 feet. We sell only 
our own Manufacture. ‘Address all communications to 


Indiana Bridge Company, Muncie, Ind. 





























THE BEST. 


The Columbian Exposition gave to PAVING AND MUNICIPAL ENGINEERING 
first award in Group 67, Department of Mines and Mining. 


PRICE, 25 CENTS A NUMBER. $2.00 A YEAR. 
PAVING AND 
MUNICIPAL ENGINEERING. 


PUBLISHED BY MUNICIPAL ENGINEERING CO. 
* INDIANAPOLIS + 


CONTENTS. 








Vol. VI. JUNE, 1894. No. 6. 








Economies and Profits of Street Paving. ([Copyrighted.]......... William Fortune. 247 
Cohesive Strength of Asphalts...................eeee8: Capt. Dolphus wy Chemist. 256 
as Suina65 56534450 dN DRC S RES ERENT RNS Sa SEES chirgi, Jr. 257 
FST errr ree Pierre Giron. 260 
Current Information. 
I, SO I FI 65 io i0os: sis etncves we caneseesdeeesenescesenteeesea 264 
The Good Roads Movement in New York............ cseeecceeeeeneeeeeeeene ceeecenees 267 
Recommendations Regarding Paving in Tacoma ...............:..ccee cece ceeeeeeeeeee 269 
os cacccuedaw 6 eb sabdnn aes +ndecesendebineaneseatiens 269 
Nee nn 3k wa bse Ghhe sOe we EARb es eae eee eoeesS eS Ste eens sxan ae 
Sn on Carn achic A a AA ON RMN SEW RRA CORED 271 
ee ee re I oo 5 959 0:0:0:0-0 5.500000. 00i0 5008 seeeeseustsscoeunesens 271 
oo ok din sid nu sence nop wihebeeansensneds batdassauesseeeeees 272 
ee cn SRS SAN SSECS EN RR ATA TEN SRE Sees eENTeeeeSENEEE MNES 272 
a 556 on 5 0554 KONE SNEN cnn 5dn eS esE NESE N OR RES NT 272 
Mr. Rosewater’s Objections to Macadam Roads .............:.eceeceee ceeeeeeeeeeeeees 273 
pike rrr re er 273 
oc Sion <y.o0.0ie 5 hese sehen 5s pu RaakNenheen as eee pneseeeeeenes 273 
eo ccntcienanccsanncousass Wibhispens <n on waned Oener ence reeresasevbeubasNesebs 274 


DE ck. scab sine ankeneeSeuse onde CanCAeSUeeesieeanshhaaeenessars eeeaee 275 


Letters for the Public. 


The Solvent Action of Ethylic Alcohol on Asphalts.... Prof. E. J. De Smedt, Chemist. 276 
ne rere errr J. M-Heiskell. 277 
An Inquiry Regarding the Supply of Asphalt. 

Arthur C. Harris, President Denver Board wd Public Works. 279 
An Experiment in Paving at Tacoma ..............0..sceceececceeessees W. Gilmore. 280 
Municipal Electric Light Plant ...............00.csccccscccccescvces C. L. oes Sec’y. 281 


Selections from the Press. 


rrr ree rere eer er rr rere 
To Test Che BSF OF MBB -RGOIOG. «.o.0 ooo sccsccccccccseese ‘a - 
A Boston Tribute to Brick Pavements 





Machinery and Trade. 


Bee Shae Tete Fie TRAE WETS THO oan o. none sos cee csicccccccscsssccsecssesess 283 
Ce I BIE 6.55.5 5 <5 cine sn ncn cvensissennsccesesseseseeernsngesusessecennen 284 
in cos Lena es au secon esos cnpaspeeeneesseeaeesieaxansees eee 285 
NE oo is cin oss 355555 0SNE NSEC Ae NSE HEDAENNN. SONS OSKAeeDereniennnstbne 285 
Absorption Test of Paving Brick ...............eseccscvscccvcccccces eae ee 286 
Improvement and Contracting News. : [a] 
RICE or ls aaa Gh a Seh eens ene eae eee ea eabar esa hhn hadpuehentecetkueens anes beh 287 
cc dicnaninctn<eansens Ss leita RRS Oa AER <A RA ee aamasane ek 289 
sea aU ame o sh RESG EDEN DS ERCSNACTDIEN CORRES ENO Renn Seca ene teeen 291 
oan, cian ck saings ewe DS SAENG NE ORRMOE UES E AE SA SEES SESE ETEEERERRPENOROR 292 
eee oe oe i Acuna DAR Re SERS RUMEN MNEs NERS Khan MEOCRS EDM 294 
oon os ckkeaknans sieaeniv in scieed sas enwadengaacogusanvadassqcaenseahwesns 204 
PN I ssc ccreesanenrar ins tecencenestcessssubsins, <sebaareaussseeenaes eenbes 294 


| 
: 


Entered at Post-Office, Indianapolis, Ind., as Second-Class Mail Matter. 


IESE S58 5X0 EES SSoials 


Full of Valuable 
Information. 


The several depart- 
ments of PAVING 
AND MUNICIPAL 
SNGINEERING are 
full of valuable 
technical and pro- 
fessional informa- 
tion.—From Boston 
Herald. 
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Covers its Field 


PAVING AND MU- 
NICIPAL ENGI- 
NEERING thorough- 
ly covers its field. 
—From Milwaukee 
Sentinel. 


Sf 


Always Full of 
Excellent 
Matter. 


PAVING AND Mu- 
NICIPAL ENGI- 
NEERING is always 
full of excellent 
practical matter re- 
lating to the im- 
provement of cities 
—From Minneapo- 
lis Journal. 
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A Library in 
Itselt. 


PAVING AND MUN 
ICIPAL ENGINEER- 
ING is a magazine 
that should be in 
the hands of every 
municipal officer 
and all those who 
are interested in 
= improvements, 
either specialior 

eneral. A num- 

er is almost a li- 
brary in itself for a 
city official—From 
Joliet (I1.) News. 


e 


Always Prac- 
tical. 


PAVING AND MU- 
NICIPAL ENGI- 
NEERING is always 
practical in its 
solution of prob- 
lems on these ques- 
tions.—From 
Detroit Free Press. 
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GIRDERS, TURNTABLES, 
BUILDINGS AND ROOFS. 














PRICES MADE FOR IRON WORK OF “‘EUDALY’’ 
AND OTHER FORMS OF BRICK KILNS. 





RUSS RODS, BOLTS AND GENER | 
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We do not build “any kind of iron bridges ” but the bes 
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Vf 15 
Warren-Scharf Asphalt Paving Co..... 18 
Wellington Machine Co................ 45 
Mc sniw deen ood iweson se 12 
Wickenden & Clark ................... 12 
Wrought Iron Bridge Co............... 6 
TE To cles canveiaadeawenseaes 13 











PA 


California 
Petrolcum and 
Asphalt Com’y 


MINERS AND REFINERS OF 














SAAAGASADBASAUOAASADAAAUIIL 
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ALCATRAZ ASPHALT 


FOR PAVING, RESERVOIR LINING, ETC, 


ALCATRAZ ROCK ASPHALT ........cccccccccccccccccccccccscescscsevccesossoees 60 PER CENT. BITUMEN 
RUCATEAZ TAGUID REPEAT... cccccesctsccccsscccescscccdssesecvnscesecsces 98 PER CENT. BITUMEN 
ALCATRAZ ASPHALT PAVING CEMENT.............0-. see 70, 80, 90 AND 100 PER CENT. BITUMEN 


in any desired Asphalt, and we guarantee all of our products 


Contractors Supplied O” Pure Liquid Asphalt used in Refining Alcatraz 
Quantities. absolutely free from Petroleum Residuum. 


General Office, Room 228 Crocker Building, San Francisco, Cal. 








Asphalt Paving 


Ortro D. Droop, The Sicilian Asphalt Paving Co. 


MINE OWNER CRRCREC® contractors ron 
SICILIAN ano GERMAN ROCK 


HAVANA, CUBA, | ASPHALT STREET PAVEMENTS 


Calls attention to his exhibit at the Chicago World’s TRINIDAD “LAKE” ASPHALT 
Fair of one solid block of ‘“‘Asphaltum,” cut as it STREET PAVEMENTS 


isoutof hismine. This “bold lump” weighs “one | 
thousandtwenty-four pounds.” The‘“‘analysis,’’ ag LIMMER ROCK ASPHALT 
FLOORS, PAVEMENTS ano 


made by Mr. Leon Malo, at Paris, being as below: | 
| ROOFS, FOR BREWERIES, 


ICE HOUSES, WAREHOUSES, 
CELLARS, STABLES, YARDS, 
SIDEWALKS, ETC. 


ZINSSER’S PATENT INSULA- 
TION FOR WALLS OF ICE 
HOUSES, ETC. 


Besestess 


DEALERS IN 




















SOLID BLOCK OF 
ASPHALTUM 
WEIGHING 1,000 POUNDS, 











Exhibited at the 
SICILIAN ano GERMAN ROCK 
ASPHALTS FOR STREET 


Chicago World’s Fair. 
| 
a 











pA AAAAAAAALAEDAAAADD AS 








PAVEMENTS 
Analysis. SICILIAN, LIMMER ano VOR- 
Pure Bitumen, - 70 per cent. WOHLE ROCK ASPHALT 
Foreign Matter, - - 2414 “ MASTIC 
“ as * + V4 
bheaee ce CRUDE ano REFINED TRINIDAD 
roo per cent. ASPHALT 
eeeseeqzeezeeewe 
For estimates and full information apply to 
* And Recommends the Same for a : * 
, Asoka Paving. | The Sicilian Asphalt Paving Co., Times Bldg., N. Y. 
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BUSINESS DIRECTORY. 


ARTIFICIAL STONE PAVEMENTS. 
Acme Paving Co., Columbus, Ohio. 
Chicago Cement Sidewalk Co., Chicago. 
Dyer & Clark, Rochester, N. Y. 
Columbia Paving Co., Chicago, Ill. 
S. J. Osborn, Jr., & Co., Cincinnati, O. 
Simpson Bros. Co., Chicago, Ill. 


ASPHALT. 

H. & A. B. Aveline Sicilian Rock Asphalt 
Co., Catania, Italy (postage 5 cents). 
The Barber Asphalt Co., New York City. 
California Petroleum and Asphalt Co., 

San Francisco, Cal. 
Otto D. Droop, Havana, Cuba. 
New York & Bermudez Co., N. Y. City. 
New York Mastic Works, New York. 
Standard Asphalt Co., New York. 
The Sicilian Asphalt Paving Co., N. Y. 
John G. Tait & Co., New York City. 


ASPHALT PAVEMENTS. 
California Petroleum and Asphalt Co., 
San Francisco, Cal. 
Otto D. Droop, Havanna, Cuba. 
New York Mastic Works, New York. 
The Barber Asphalt Co., New York City. 
Schillinger Bros., Chicago, Ill. 
The Sicilian Asphalt Paving Co., N. Y. 
John G. Tait & Co., New York City. 
Warren-Scharf Asphalt Paving Co., New 
York and Cincinnati. 
BANKERS. 
W. J. Hayes & Sons, Cleveland, O. 
Street, Wykes & Co., New York. 


BRICK FOR PAVING. 
Barnard Brick Co., Bellaire, O. 
Clinton Paving and Building Brick Co., 
Clinton, Ind. 
Interstate Vitrified Brick Co., Philadel- 
phia, Pa. 
Purington Pav’g Brick Co., Galesburg, Il. 
The Wabash Clay Co., Veedersburg, Ind. 
Mack Mfg. Co., Pittsburgh, Pa. 
BRICK KILNS AND DRIERS. 
W. A. Eudaly, Cincinnati, Ohio. 
Sercombe, Osman & Warren, Exmouth, 
Devon, England, and Pyne & Co., To- 
ronto, Canada. 
The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 
BRICK-MAKING MACHINERY. 
D. J. C. Arnold, New London, O. 
Chambers Bros. Co., Philadelphia, Pa. 
Decatur Leader Mfg. Co., Decatur, Ill. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, Ohio. 
The Frey-Sheckler Co., Bucyrus, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
C. W. Raymond & Co., Dayton, Ohio. 
The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 
Taplin, Rice & Co., Akron, Ohio. 
Wellington Machine Co., Wellington, O. 
“= McLagon Foundry Co., New Haven, 
t. 
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BRICK-YARD SUPPLIES. 
D. J. C. Arnold, New London, Ohio. 
Chambers Bros. Co., Philadelphia, Pa. 
Fletcher & Thomas, Indianapolis, Ind. 
E. M. Freese & Co., Galion, O. 
Frey-Sheckler Co., Bucyrus, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 
“7 McLagon Foundry Co., New Haven, 
t. 


BRIDGES. 
American Road Machine Co., Kennett 
Square, Pa. 
Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohio. 


CHEMICAL TESTS. 
Cary & Moore, Chicago, Ill. 
Pittsburgh Testing Laboratory, Pitts- 
burgh, Pa. 
Henry Leffmann, M.D., Philadelphia,Pa. 


CIVIL ENGINEERS. 
John N. Adams, Richmond, Va. 
Latham Anderson, Cincinnati, Ohio. 
F. T. Aschman, Pittsburgh, Pa. 
Barrally & Snow, North Tonawanda, N.Y. 
Emile E. Berthoud, Cynwyd, Pa. 
C. P. Chase, Clinton, lowa. 
Colliery Engineering Co., Scranton, Pa. 
Chester B. Davis, Chicago, Ill. 
F. A. Dunham, Plainfield, N. J. 
Fuller & Co., Baltimore, Md. 
E. A. W. Hammatt, Boston, Mass. 
Hoge & White, Wheeling, W. Va. 
Geo. A. Kimball, Boston, Mass. 
Frank Knight, Crown Point, Ind. 
G. W. Knopf, Pittsburgh, Pa. 
E. F. Layman, Cincinnati, Ohio. 
Malcolm D. Patterson, Philadelphia, Pa. 
Hiram Phillips, St. Louis, Mo. 
Potter & Folwell, New York and Pitts- 
burgh. 
W.S. Shields, Chicago, Ill. 
Wm. J. White, Buffalo, N. Y. 
Wickenden & Clark, Toledo, O. 
Geo. W. Wynn, Cedar Rapids, Ia. 


CLAY-WORKING MACHINERY. 
E. M. Freese & Co., Galion, O. 
J. W. Penfield & Son, Willoughby, Ohio. 
The MecLagon Foundry Co., New Haven, 
Ct 


The Sharer Dryer and Construction Co., 
Philadelphia, Pa. 


CONTRACTORS. 
John N. Adams, Richmond, Va. 
B. D. Bartow, Dayton, O. 
Paul T. Brady, Syracuse, N. Y. 
Geo. 8S. Good & Co., Washington, D. C. 
James Grant & Co., Boston, Mass. 
James Hurley, Bay City, Mich. 
McDonough Construction Co., N.Y. City. 
National Lumber and Shipping Co., Phil- 

adelphia, Pa. 





CONTINUED ON PAGE 11. 











GALESBURG 
/ PAVING BRICK 


The demand for these Celebrated Brick has hitherto far exceeded 
the supply. By the erection of one of the largest and most complete 
plants in the country, THE PURINGTON PAVING BRICK COM- 
PANY expects to be able to furnish these Brick in any desired quantity, 




















and to fill all orders promptly and satisfactorily. 





PRICES AND SAMPLES FURNISHED ON APPLICATION TO 


Purington Paving Brick Co. 


FIRST NATIONAL BANK BUILDING, 
GALESBURG, ILL. 








CAPACITY, 100,000,000. 


MACK MFG. CO. 


MANUFACTURERS OF 


VITRIFIED BRICK AND BLOCKS, 


STRE ETS AND ROA DWAYS. 











Union. GENERAL OFFICES, 

agle. 

oe Clitton No. 1 TELEPHONE BUILDING, 
—— PITTSBURGH, PA. 


Located at New Cumberland, 
West Virginia. 


Largest Vitritied Brick Plant in America. 


Actual tests of service for many years has demonstrated that we 
stand at the head of the market in the deny eeemenaied 
of PAVING MATERIAL. ° 
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BUSINESS DIRECTORY CONTINUED. 





Pilcher Bros., North Baltimore, O. 
John G. Tait & Co., New York City. 
Simpson Bros. Co., Chicago, Ill. 

Van Aken & Hays, Washington, D. C. 


CONVEYORS. 
Thos. F. Moore, Buffalo, N. Y. 
Carson Trench Machine Co., Boston, 
Mass. 


CRUSHERS, ROCK AND ORE. 
American Road Machine Co., Kennett 
Square, Pa. 
Gates Iron Works, Chicago, IIl. 
F. C. Austin Mfg. Co., Chicago, Ill. 


CURBING. 
8. J. Osborn, Jr., & Co., Cincinnati, O. 
Simpson Bros. Co., Chicago, Ill. 


DUMP WAGONS. 

F. C. Austin Mfg. Co., Chicago, Ill. 
ENGINES. 

J. H. Houghton, Boston, Mass. 


ENGRAVERS. 
H. C. Bauer, Indianapolis, Ind. 
Chas. A. Nicoli, Indianapolis, Ind. 


FRICTION CLUTCHES. 
J. W. Penfield & Son, Willoughby, Ohio. 


HOISTERS. 
Moore Mfg. Co., Buffalo, N. Y. 
CarsonTrench Machine Co.,Boston,Mass. 


LIMESTONE. 
S. Casparis, Columbus, O. 


McADAM AND CONCRETE STONE. 
G. W. Bollenbacher, Bloomington, Ind. 
8. Casparis, Columbus, O. 


MEASUREMENTS OF PAVING MATERIAL. 
A. Cunningham, Columbus, Ohio. 


NURSERIES. 
Andorra, Philadelphia, Pa. 


PATENTS, SOLICITORS OF. 

Geo. E. Lemon, Washington, D. C. 

V. H. Lockwood, Indianapolis, Ind. 
PAVING BLOCKS. 

Cincinnati Paving Block Co., Cincin- 

nati, O. 
Mack Mfg. Co., Pittsburgh, Pa. 
The Wabash Clay Co., Veedersburg, Ind. 


PAVING BRICK. 

Barnard Brick Co., Bellaire, O. 

Clinton Paving and Building Brick Co., 
Clinton, Ind. 

Interstate Vitrified Brick Co., Philadel- 
phia, Pa. 

Mack Mfg. Co., Pittsburgh, Pa. 

Patton Vitrified Brick Co.,Cloverport,Ky. 

The Wabash Clay Co., Veedersburg, Ind. 

—— Paving Brick Co., Galesburg, 


The Shale Brick Exchange, Canton, O. 
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PAVING CONTRACTORS, 
B. D. Bartow, Dayton, O. 
Geo. 8. Good & Co., Washington, D. C. 
James Grant & Co., Boston, Mass. 
James Hurley, Bay City, Mich. ‘ 
The National Lumber and Shipping Co. 

Philadelphia, Pa. 

McDonough Construction Co., N.Y. City 
John G. Tait & Co., New York City. 


PAVING PITCH.} 
8. E. Barrett Mfg. Co.,, Cincinnati, O. 
John G. Tait & Co., New York City. 


PORTLAND CEMENT. 
South Bend Cement Co., South Bend, Ind 
Columbia Paving Co., Chicago, Ill. 
Meacham & Wright, Chicago, Ill. 


RAILROADS. 
“Big Four” Route. 
C.H. & D. Railway. 
Monon Route. 


ROAD ROLLERS. 


American Road Machine Co., Kennett 
Square, Pa. 

The Addyston Pipe and Steel Co., Cin- 
cinnati, O. 

Erie Machine Shops, Erie, Pa. 

R. C. Pope, Chicago, Il. 

F. C. Austin Mfg. Co., Chicago, Ill. 

The O. 8S. Kelly Co., Springfield, O. 


SEWER PIPE. 
American Road Machine Co., Kennett 
Square, Pa. 


STONE, BROKEN. 
Geo. W. Bollenbacher, Bloomington, Ind. 


STREET CONTRACTORS’ SUPPLIES. 
American Road Machine Co., Kennett 


Square, Pa. ? 
The O. S. Kelly Co., Springfield, O. 


STREET SWEEPERS. 
F. C. Austin Mfg. Co., Chicago, Ill. 
Lewis & Fowler Mfg. Co., Brooklyn, N.Y. 


TAR HEATERS. 
The O. S. Kelly Co., Springfield, O. 


TRENCH MACHINES. 
Carson Trench Machine Co., 
Mass. 


TURN-TABLES. P 
The Frey-Sheckler Co., Bueyru ;, Ohio. 
J. W. Penfield & Son, Willoughby, Ohio. 
The Sharer Dryer and Construction Co., 
Philadelphia, Pa.4 
Wrought Iron Bridge Co., Canton, Ohio. 


VIADUCTS. 
Indiana Bridge Co., Muncie, Ind. 
Wrought Iron Bridge Co., Canton, Ohie. 


Boston, 








ALEXANDER POTTER, 
Assoc. M. Am. Soc. C. E.; Assoc. M. Can. Soc. C. E., etc. 









A. PRESCOTT FOLWELL, 
Assoc. M. Am. Soc. C. E.; M. N. E. W. W. Ass’n. 


POTTER & FOLWELL, 
CIVIL AND SANITARY ENGINEERS. 


Speciatties: Water Supery, SEWERAGE, PAVEMENTS. 










HOGE & WHITE, 
CIVIL ENGINEERS. 


Water Supply, Sewerage and Paving Plans, Estimates 
and Superintendence. 


City ENGINEER’S OFFICE, WHEELING, W. VA. 


137 Broadway, New York City. 700 and 701 Lewis Block, Pittsburgh, Pa. 
F. L. Hoos, A. L. WHITE, J. STOCKLY CARY, JOHN E. MOORE, 
City Engineer. Ass’t City Engineer. Chemist and Arsayer Dep’t of 
Mines and Mining. Formerly with Rattle, Nye & 


Chem. of Nat’l Jury of Aw’ds, Hollis, Rookery Bldg. 
World’s Columbian Exp’n. 


CARY & MOORE, 


ANALYTICAL AND CONSULTING CHEMISTS 
SAMPLERS AND ASSAYERS. 


1760 MONADNOCK BUILDING, CHICAGO, ILL. 





F. A. DUNHAM, 
CIVIL ENGINEER. 


Special attention given to the design and construction of 
sewerage systems. CONSULTING ENGINEER for paving of 
every description and general municipal improvements, 


Main OFFicgs, No. 11 PARK AVENUE, 
PLAINFIELD, N. J. 








WICKENDEN & CLARK, 
CIVIL ENGINEERS 


Prepare Plans, Specifications and Estimates for and Su- 
perintend the construction of Bridges, Foundations, Pave- 
ments, Sewerage and all kinds of Municipal Improvements. 


Room 34 Law Building, TOLEDO, OHIO. 










HIRAM PHILLIPS, 


Assoc. M. Am. Soc. C. E. 


Consulting Engineer 
810 OLIVE STREET, ST. Louis, Mo. 
Water-Works. Sewer Systems. Street Paving. 


EMILE E. BERTHOUD, C. E. 


M. PHiLa. CLuB OF E. 
Plans, Specifications and Estimates Furnished for 


- WATER-WORKS - 


CORRESPONDENCE SOLICITED. CYNWYD, PA. 










ANDREW ROSEWATER, C. E. 


Engineer Municipal Public Works 


SEWERAGE A SPECIALTY. 
424 BEE BUILDING, OMAHA, NEB. 





F. T. ASCHMAN, Pu. B. 
ANALYTICAL AND CONSULTING CHEMIST 


86 WaTER ST., PITTSBURGH, Pa. 
Prof. of Chemistry at the Pittsburgh College of Pharmacy. 
Analysis and Assays of all kinds eae and accurately 
made. Examination of paving material and water pipe & 
specialty. Consulting and advice on chemical processes and 
manufactures. Correspondence solicited. 











‘ WM. J. WHITE, 
CIVIL ENGINEER. 


Bridges, Paving, Sewering and Municipal Im- 
provements. Heavy construction work. 
City and suburban surveying 
and plotting. 


30 Law Excuance BLoa., Burrato, N.Y. 


FULLER & CO., 


Civil, Landscape and Topographical Engineers 
ROOM 510 LAW BUILDING, 
BALTIMORE, MD. 


Parks, Country Places, Roads. Suburban Develop- 
ment a Specialty. 










LATHAM ANDERSON, 


M. Am. Soc. C. E. 


Landscape Architect 
Rooms 49 and 54 Johnston Buildings, 


CINCINNATI, OHIO. 
Sanitary Engineering, Improvement of Towns and 
Suburban Property. 


E. A. W. HAMMATT, 
CIVIL ENGINEER 


Water Supply, Sewerage, Highways and 
General Municipal Work. 


.§ 5 Pemberton Square, Boston. 
Offices: 10 Neponset Block, Hyde Park, Mass. 





E. F. LAYMAN, 


CIVIL AND SANITARY ENGINEER 
Rooms 17-18, 64 W. 3d St., Cincinnati, 0. 


Surveys, plans and specifications for Sewerage, 
Drainage and Water Supply. Special attention 
apid to Pavements and general city and village 
improvements; also Surveying of citv and Subur- 
ban property. 
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GEO. A. KIMBALL, 


Consulting Engineer, 
Sewerage and Municipal Work. 





EXCHANGE BUILDING, BOSTON. 











NA 














{ 











BARRALLY & SNOW, 
CIVIL ENGINEERS 


Sewers, Water-Works and Municipal 
Improvements. 


Rooms 21=22 Real Estate Exchange, 
NORTH TONAWANDA, NEW YORK. 


GEO. W. WYNN, 
CIVIL AND HYDRAULIC ENGINEER 


CEDAR RAPIDS, IOWA. 





Specialties: — Bridges, Water-Works, Drainage 
and Municipal Engineering. Plans, Specifications 
and Estimates Prepared. 


CHESTER B. DAVIS, 


Member American Society of Civil Engineers. 
Member American Society of Mechanical Engineers. 
Member American Public Health Association. 
Member American Water-Works Association. 


CONSULTING CIVIL ENGINEER. 


Municipal Engineering a Specialty. Reliable Esti- 
mates made for Contractors. 


CHICAGO, ILL. 





1627 [lonadnock Block, 


G. W. KNOPF, Consulting Engineer 


STRUCTURAL IRON AND STEEL. 


Plans, estimates and specifications for bridges, via- 
ducts, iron buildings, beams, columns, girders, etc., etc. 
Material inspected and work superintended. Reports 
furnished on existing structures. 

Correspondence solicited. 





ROOM 51 VANDERGRIFT BLDG., PITTSBURGH, Pa. 


W. S. SHIELDS, C. E. 


1407 TITLE AND TRUST BUILDING, CHICAGO, ILL. 








Water-Works and Sewer Systems. 


Estimates, Plans, Reports, Specifications and Super- 
intendence furnished. Parties contemplating new work 
or reconstructing old works are invited to correspond. 

Do not act as agent or take contracts. 


GEO. S. GOOD & Co. 
RAILROAD AND GENERAL CONTRACTORS 


Room 40 ATLANTIC BUILDING, 


Nos. 928 AND 930 F STREET, N. W. 
WASHINGTON, D.C. 





D. VAN AKEN. F. J. HAYS. 


VAN AKEN & HAYS, 


RAILWAY CONTRACTORS 
ROOM 25 WARDER BUILDING, 
WASHINGTON, D. C. 


Railway Construction, Track Laying and Ballasting, 
Bridge Building, Trestle Work, Harbor and River Im- 
provements, Dock Building and Pile Driving. 


MCDONOUGH CONSTRUCTION 
COMPANY, 


a CONTRACTORS 4 


NEW YORK. 





136 LIBERTY STREET, 


JOHN G. TAIT & CO. 
ASPHALT AND CONCRETE PAVEMENTS 


For Parks, Sidewalks, Factories, Stables, Breweries, 
Slaughter Houses, Ice Houses, Private Dwellings, 
Laundries, Foundation Walls, Arches, Vaults. 
IMPORTERS OF NATURAL ASPHALT. 

148 and 150 N. J. R. Ave., 100 Maiden Lane, 

NEWARK, N. J. NEW YORK 


PILCHER BROS. 
Sewer Contractors, 


PitcwHer Brock NortuH Ba timore, O. 











Information of Letting Solicited. 





MALCOLM D. PATTERSON, 
CIVIL ENGINEER. 


Surveys for Railroads, Water-Works, Bridges, Sew- 
erage. Plans and Estimates Furnished and Construc- 
tion Superintended. Examination and Reports made 
on Railroad, Mining and other properties. 


Room 4 Borough Hall, ?} 
and 610 Heed Building, ; NORRISTOWN, PA. 


1215 Filbert St., PHILADELPHIA, PA. 


FRANK KNIGHT, 
ENGINEER AND ARCHITECT, 


CROWN POINT, IND. 


SPECIALTIES—Sanitation and ornamentation of 
ublic and private grounds, towns and subdivis- 
ons. Residence and school designing, remodel- 

ing, heating and ventilation. 


BRICK PAVEMENTS 


BY 


C. P. CHASE, Civil Engineer, Clinton, Iowa. 


Full instructions from the beginning, with com- 
plete specifications. 

The most useful and reliable hand book to be 
obtained. Price, One Dollar. 
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JAMES HURLEY, 


CONTRACTOR FOR 


Street Paving, Water-Works and Sewerage. 


Twenty Yrars’ Experience. 
BAY CITY, MICHIGAN. 


Information Solicited regarding Letting of Contracts. 








THE NATIONAL LUMBER AND 
SHIPPING COMPANY, 
321 WALNUT ST., PHILADELPHIA, PA. 


~ CONTRACTORS ~- 


And Dealers in Standard Vitrified Paving 
and Building Brick. 


B. D. BARTOW, 
General Contractor, 


Sewers, Pavements, House Connections, Etc. 





READY AT ALL TIMES TO BID ON WORK 
IN ANY PART OF THE COUNTRY. 


No. 109 South St. Clair Street, Dayton, Ohio. 











Paving Pitch~ 
C™. Street Pavements 


CORRESPONDENCE SOLICITED. 


S. E. BARRETT MANUFACTURING CO. 


7° La Salle Street, Chicago, Ill. 113 North Eighth Street, St. Louis, Mo. 
29 Euclid Avenue, Cleveland, Ohio. 339 West Front Street, Cincinnati, Ohio. 
170 Rebecca Street, Allegheny, Pa. Clay and Franklin Streets, Louisville, Ky. 
First and Campbell Streets, Kansas City, Mo. 





-COMPAGNIE GENERALE | 
des Asphaltes de France, 117 Quai 





SCHILLINGER BROTHERS, 








Valmy, Paris. | 
| “ee 
x) 4) Sole Proprietors of the eras Con 
Mines of Seyssel, | ] A S P H A LT 
Asphalte Mine Owners, also | i] 
C (7 at Ragusa, etc. } 








| a | : — _— 
| | PAVEMENTS 
W.H. DELANO, Director; LEon MALO, Con. Eng. 

Works in the United States: HUNTER’s Point, L. I. | 192-94 NORTH MORGAN ST. 


Architects and Engineers can obtain copies of | 
“Twenty Years’ Practical Experience of Natural Chicago. 


Asphalt and Mineral Bitumen” on applicationto | 
| Eastern Offices at Cincinnati, Cleveland, Detroit 
N, . - MASTIC WORKS. | and Toledo, Ohio, . 


T. H. BoorMAN, Mgr., 35 Broadway, New York’ 


South Bend Cement Co., 
UTICA HYDRAULIC CEMENT, 


SOUTH BEND, IND. 
Dealers in Portland and Louisville Cements, 
ated Michigan and New York Stucco. 


PORTLAND GEMENT | Sawssmeretr:_—,cmense- 


HOISTING ENGINES AND BOILERS. 
, ATLAS ENGINE WORKS. 
FINE, STRONG AND UNIFORM- PORTABLE AND STATIONARY ENGINES 


AND BOILERS. 
a . 
LY RELIABLE BALL ENGINE Co. 


ELECTRIC LIGHT AND RAILWAY ENGINES. 
A. B. SHIVELY, Secretary. J. i. HOUGHTON, Sole N. E. Ast. yee go 


J.C. Fickuin, President. M. B. OumsteEp, Solicitor. 


Be ‘ TO PAVING CONTRACTORS. 
i Sidewalk Co.| Geo, Ww. BOLLENBACHER, 


STONE PAVEMENTS Stone Broker, 


Sidewalks, Bas ts, Malt Ho q : . 
Ww asements alt Houses, Depots, Etc BLOOMINGTON, INDIANA. 
OFFICE, 1013 ASHLAND BLOCK, 


CHICAGO. Street Curbing and Tienes a Specialty. Corres- 











MEACHAM & WRIGHT, 


MANUFACTURERS’ AGENTS FOR 





























pondence solicited. 
staan rglaaa STANDARD ASPHALT CO. 
COMBINED CURB AND GUTTER ~ GENUINE - 
And Portland Cement Sidewalks. 
ESTIMATES FURNISHED ya pre acne OF TRINIDAD ASPHALT, 
CEMENT CONSTRUCTION. 
Room 704 Chamber of Commerce, Chicago. 54 WALL STREET, NEW YORK. 
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Columbia 
Paving Company, 


Builders’ and Traders’ 
Exchange, 


CHICAGO. 


THE WABASH CLAY COMPANY, 


MANUFACTURERS OF THE COLUMBIAN PAVEMENT, 
PAVING BRICK AND BLOCKS, BUILDING BRICK, 
FIRE BRICK AND GROUND FIRE CLAYS. 











We have a large capacity and a modern and thoroughly equipped plant. 
Our goods are standard for quality and finish. 


SAMPLES AND PRICES SENT ON APPLICATION. 
OFFICE AND WORKS AT VEEDERSBURGH, ND. 





CLINTON PAVING & BUILDING BRICK i 


MANUFACTURERS OF 


*“‘Clinton Pavers,” Vitrified Sewer Brick, 
Pressed and Common Building Brick. 








The best equipped Street Paving Brick Plant in the West. Capacity large, Machinery and 
arrangement second to none. Our finished product is not surpassed in the country. 


Write us for Samples OFFICE AND WORKS, CLINTON, IND. 


S. CASPARIS 


CrusHep LIMESTONE AND SCREENINGS, 


GENERAL OFFICE, 69 AND 70 CLINTON BUILDING, 
COLUMBUS, OHIO. 
QUARRIES « « « 


Kenneth, Cass County, Indiana (near Logansport), on Pennsylvania Lines: 
Flux, Macadam, Screenings and Building Stone. 

Cold Springs, Clark County, Ohio (near Springfield), on Big Four Lines: 
Macadam, Concrete Stone and Screenings. 

Marble Cliff, Franklin County, Ohio (near Columbus), on Pennsylvania Lines: 
Flux, Macadam and Screenings. 
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at the Laboratories of Booth, Garrett 


Bermudez Asphalt. 


ESTS of ‘‘Trinidad’’ and ‘‘Bermudez” Asphalt paving material, made May 15th, 1894, 


& Blair, 408 Locust Street, Philadelphia, 


by Professors Sadtler and Leffman, representing respectively the Citizens’ Munic- 


ipal Association and the Trades’ League, with Professor E. J. DeSmedt present, represent- 


J 


ing the ‘‘Bermudez’’ Asphalt, and Professor 


Windrim of the Department of Public Works, 


N. Wylie Thomas, representing Director 
City of Philadelphia. 


TENSILE STRENGTH. 


TEMPERAT 
Briquettes. Tensile Strength. 
INO. 1—TYINIGAG. 6 vs se es 138 pounds. 
No. 2—Trinidad....... «- - 155 pounds, 
No. 7—Bermudez......... 453 pounds. 


URE 32° 

Briquettes. Tensile Strength. 
No. 8—Bermudez........ .345 pounds. 
No. 13—Bermudez......... 480 pounds. 
No. 14—Bermudez......... 537 pounds. 


TEMPERATURE 64° 





Briquettes. Tensile Strength. 
No. 3—Trinidad.......... 53 pounds. 
No. 4—Trinidad . . . «ses ce- 58 pounds. 
No. 9—Bermudez......... 103 pounds. 


Briquettes. Tensile Strength. 
No. 10—Bermudez......... 130 pounds. 
No. 15—Bermudez......... 206 pounds. 
No. 16—Bermudez......... 202 pounds. 


TEMPERATURE 108° 





Briquettes. Tensile Strength. 
No. 5—Trinidad........-+-. 20 pounds. 
INO.. G—TESMGRG ... wi cn tae 18 pounds. 
No. 11—Bermudez......... 12 pounds. 


COMPRESSION 


TEMPERATURE 32° 


Size of specimen 


2in. Cubes. Pounds. after pressure. 
No, 20—Trinidad ..... ea 12 in. 
No. 22—Bermudez.....7,000..... 1% in. 
No. 24—Bermudez.....7,000..... 15g in 


Having acquired by purchase the largest 
lake or deposit of Asphalt in the world, 
covering an area of over 1,000 acres, situ- 
ated in State of Bermudez, Venezuela, and 
having expended large sums of money in 
perfecting shipping facilities, we are now 
prepared to sell and deliver a refined As- 
phalt of over 95 per cent. purity and of 
a quality far superior to any other for pav- 
ing, roofing, etc. It will do 50 per, cent. 
more work than any other Asphalt. We 
guarantee its excellence and purity, and 
Prof. E. J. DeSmedt, our chemist, will 
give scientific and expert instructions to 
parties using it. 


NEW YORK AND 


Briquettes. Tensile Strength. 
No. 12—Bermudez......... 28 pounds. 
No. 17—Bermudez......... 37 pounds. 
No. 18—Bermudez.......... 52 pounds. 


STRENGTH. 


TEMPERATURE 64° 
F Size of specimen 
2in. Cubes. Pounds, after pressure. 


No. 21—Trinidad ..... OAUO. 6% es 1% in. 





BERMUDEZ Co. 


No. 25 BEAVER STREET, NEW YORK. 
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INSTRUCTION’ MAIL 


IN ARCHITECTURE, 

ARCHITECTURAL DRAWING, 

PLUMBING, HEATING AND VENTILATION, 
MECHANICS, 

MECHANICAL DRAWING, 

BRIDGE ENGINEERING, 

ELECTRICAL ENGINEERING, 
SURVEYING AND MAPPING, MINING, 


RAILROAD ENGEERIN 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information stating the subject you 
think of studying to 


The Correspondence School of 
Mechanics and Industrial Sciences, 
SCRANTON, PA. 


4000 STUDENTS 


W. J. Donatnson, V.-Pres’t. 
| HI, Treas. 


THE INTERSTATE VITRIFIED BRICK AND 
PAVING COMPANY, 
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J.J. Hospuirzew., ~~ 


505 BeETz BUILDING, 
PHILADELPHIA. 


Tuos. A. HueHEs, 
General — r. 








THE BARNARD BRIGK CO. 


BELLAIRE, OHIO. 


MANUFACTURERS OF + «+ 


Vitrified — Brick 
and Blocks 


FOR STREETS AND ROADWAYS. 





Prices and Samples furnished on application to 
the above address. 


V. H. LOCKWOOD, 








SOLICITOR AND COUNSEL, 


(Successor to CHAS. P. JACOBS) 


No. 60 EAST MARKET STREET, 


INDIANAPOLIS. 





O. S. KELLY COMPANY. 


SPRINGFIELD, OHIO 





HANDSOME CATALOGUES 
SENT ON APPLICATION. 
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Steam 
Road 
Rollers, 
Steam 
Asphalt 
Rollers, 
- Portable 
Heating 
Tanks, 


Street Contractors’ Supplies 
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dad Asphalt 
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61 Blymyer Building, Cincinnati, Ohio. 
aire 


81 Fulton Street, New York. 


ue of property more 


Durable, Healthful, 
than any other 
pavement. 


Noiseless. 
It enhances the val 
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FOR SALE CHEAP. 





One 20-ton Aveling-Porter Steam Road Roller. 
One 20-ton Ross Steam Road Roller. 
One 12-ton Harrisburg Steam Road Roller. 
One 15-ton Harrisburg Steam Road Roller. 


SECOND-HAND MACHINERY OF ALL KINDS. 
Davis, KELLY & Co., - 





FOR SALE. 


Three Combination Plastic Press Brick Machines. 
These machines are of an excellent manufacture 





Louisvitte, Ky. 


and highly adapted to plastic clays. Also one | 


Dry Press Machine and three Power Presses. Apply 
to or address 
ALFRED YATES, MANAGER, 


SOMERSET & JOHNSONBURG MFG. Co., | 


JOHNSONBURG, Pa. 


WANTED. 
BRIDGE SALESMAN. 


One for each State in the Union, competent to 
make sales of Bridges and superintend erection 
when necessary. Address, stating age, experience, 
salary expected, etc., L. B. 1107, CHICAGO, ILL. 








W. J. HAYES & SONS, BANKERS 
- Municipal Bonds - 


BOUGHT AND SOLD. 


CLEVELAND, O. New YorK, 


10 WALL STREET. 


STREET, WYKES & CO., 


Municipal Bonds, 
Investment Securities, 


Boston, Mass. 





BANK OF AMERICA BUILDING, 


44 WALL STREET, NEW YORK. 


HENRY LEFFMANN, M. D. 


ANALYSES OF WATERS AND FOODS 
A SPECIALTY, 





715 WALNUT STREET, 
PHILADELPHIA. 





Pittsburgh Testing Laboratory, Ltd. 


Gro. H. Cuapp, Atrrep E. Hoyt 
Chairman. Vice-Chairman and Treas. 


116 WATER STREET, 
PITTSBURGH, PA. 


SPECIALTIES—Chemical tests of all kinds; inspee- 
tion of water pipe; testing of brick and paving 
materials; inspection of structural material. 








Established 1848. Incorporated 1883. 
J. Wueaton Stonr, Mgr. Brick Machinery Dep’t. 
Frep, B. FarwswortH, Pres. and Treas. 

Harry B. Brown, Secretary. 


THE MCLAGON FOUNDRY CO. 


BUILDERS OF THE 
“New Haven” Horizontal Brick Machine 
AND BRICK MANUFACTURING EQUIPMENT. 
NEW HAVEN, CONN. 





CAR LOAD MEASUREMENTS COM- 
PUTED INTO CUBIC YARDS. 


For the use of those engaged in the sale or purchase 
of Crushed Limestone, Granite, Gravel and other ma- 
terial sold by the cubic yard in car loads. 

The measurements are given in feet and tenths, the 
quantity of material in cubic yards and hundredths. 
The lengths extend from 26.0 feet to 34.6 feet, widths 
from 7.1 to 8.9 and depths from 1.5 to 3.0, each of the 87 
pages containing a single length combined with the dif- 
ferent widths and depths, the number of computations 
in the volume amounting to 26,448. 

The cubic yards corresponding to any three dimen- 
sions may be ascertained by simply opening the book 
to the page indicated - the length, the time and labor 
consumed in figuring thus being saved and perfect ac- 
curacy assured in every case. No arithmetical knowl- 
edge is required beyond the ability to read numbers. 

By mail on receipt of price. $2.50. 


A. CUNNINGHAM, 115 LINCOLN ST., 
COLUMBUS, OHIO. 


PATENT FOR SALE. 
No. 498,463. 








The only practical Bridge Gate yet invented. 
Simple in construction and automatic action. 
Can be applied to any abutment, and does not 
in any way interfere with the traffic. It closes 
up the exposed portions of the abutment as 
rapidly as the bridge movesaway. Pedestrians 
can get on and off the Bridge until it clears 
the abutment. For particulars address 


E. C. D., care Municipal Engineering Co. 
: BRIGK MACHINERY : 


IN STOCK OR UNDER PROCESS OF ERECTION, WHICH 
WE CAN DELIVER ON SHORT NOTICE. 





Decatur Brick Machines, with Auto- 
matic Cutter and Sander, 50,000 
capacity. 


> 
-_ 





Decatur Brick Machines, with Board- 
delivery Cutter, 35,000 capacity. 








She 
S 
Leader Brick Machines, with Dies and 
= Cutters to suit, 25,000 capacity. 
& 
te 


Ideal Brick Machines, with Dies and 
Cutters to suit, 12,000 capacity. 


es 
| 





Also Tile Machines, Disintegrators, 
Crashers, Pug-Mills, Elevators, 
Cars and Suppiies. 





FULL OUTFITS A SPECIALTY. 
WRITE FOR INFORMATION. 


The Decatur Leader [lfg. Co. 


DECATUR, ILLINOIS. 
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Austin Steel Street Sweeper. 


Lightest running, strongest and most effi- Austin Steel Street Sprinkler. 4 
cient. Two horses only. Cleans thoroughly All-steel sprinkler on four-spring platform " 
any kind of pavement. Truck with best grade of Sarven wheels. Driver 


can shut off one side or both and regulate dis- 
charge of water. 





New Era Grader, Ditch- 
er and Wagon Loader. 





AWARDED FIRST MEDAL AT WORLD’S FAIR. 






Loading 
wagons at 
the rate of 800 per 
day, 14 yards each. 
Cuts ditches or canals 
ofany size. Builds levees, coun- 
try roads, railroad embank- 
ments or reservoirs, handling from 1,000 
to 1,600 cubic yards in 10 hours with six 
teams at a cost of 1% to 1%c. per yard. 
















Austin Tubular Truss Bridge. 


The combination of a tubular truss thoroughly braced with heavy I-beam steel girders, sup- 
ported on stone abutments or tubular piling, provides counties and townships a substantial and 
permanent bridge at reasonable cost. Send specifications. 


F.C. AUSTIN MFG. CO., CHICAGO, ILL. | 


Catalogue Free. 28 ¥ 


stl wisran 











STEEL - CHAMPION 


ARE THE CHEAPEST TO BUY AND 
THE MOST DESIRABLE TO USE. 


Not because they cost the least, but for the reasons 
given below: The Steel Champion is more sim- 
ple in construction and more easily operated 
than any other. It will effect a saving of from 
50 to 75 per cent. over any other method of mak- 
ing and repairing dirt roads and streets. 





| 
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The Champion Steel Rock Crusher. 


The Champion Steel Rock Crusher is built almost entirely of steel and is therefore light 
in weight but strong, durable and efficient. It produces the greatest amount of product with 
the least consumption of power. Costs less for repairs, and being portable on its own fly- 
wheels, is easily and cheaply moved from place to place. 


ZQO=-USHPIAIXOA:> 


The Champion Road Roller is built of steel, 
has the most practical reversing device, and 
has two steel boxes for loading, thus giving 
the purchaser a light weight, medium weight 
and heavy weight roller for the price of one. 
Built in four different sizes. 


od 


Our large illustrated cat- 
alogue tells the whole 
story. 





It is yours for the asking. 


American Road Machine Co., J. D. Adams & Co., 
KENNETT SQUARE, PA. INDIANAPOLIS, IND. 


STEEL.CHAMPIONS 


ZOo-vzr?r za roma 

















29 





TUL 


Ww we 
The Board of Street and Water Commissioners. 
NEWARK, N. J., February 23d, 1894. 
DEAR Sirs—We adopted your ‘‘Eureka’’ Street Sweeper 
after a fair trial of all the improved machines in the market, 
and found its advantages to be, first, ability to turn machine 


ness and durability; third, perfection with which it per- 
forms its work; fourth, simplicity and ease of handling by 
inexperienced men without getting out of order; fifth, low 


in its own length without dragging the broom; second, light- , 
price of your machine. Yours, etc., ; 
4 


CHARLES MARSH, 


General Superintendent of Works. 
wwwwwewe* AAAAALDA A A 


WE CAN DELIVER THESE MACHINES IN THREE DAYS FROM 
RECEIPT OF ORDER. 

Our patent box hub encloses the axle and effectually protects all working parts from 
dust and dirt, preventing clogging and insuring constant free working; while our patent 
triple ratchet holds the axle always in the direct center and prevents wabbling and dam- 
age. It is made of the very best material, and though its construction is perfect and com- 
plete, it is yet so simple that inexperienced hands can operate it successfully from the start 
without damage to any part; it simply being required that the oil wells be filled once a 


week, 


THE LEWIS & FOWLER MEG. CO.. 


OFFICE 28 SANFORD ST., BROOKLYN, N. Y. 
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S. J. OSBORN JR. & Co. 


CONTRACTORS FOR 


Cranitoid Combined Curb and Gutter and Sidewalks 
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Our Combined Curb and Gutter is far superior to and handsomer than any- 
thing ever used for the purpose. It is especially adapted for City Parks, Suburban 
Towns, Subdivisions, etc., etc. It is as strong as natural stone and guaranteed not to 
lose its alignment. It is endorsed by many of the leading engineers, and is used exten- 
sively in Cincinnati, Chicago and Saint Louis. Write for information to 


S. J. OSBORN JK. & COMPANY, 


EGGLESTON ANENUVUE AND PEARL STREET, CINCINNATI, OHIO. 
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That the traveling public appreciate the efforts 
of railroadsthat cater to their safety and wants, is 
clearly evident from the constant increase in the 
passenger business of the 


THE SHORT LINE | CINCINNATI, HAMILTON 


aia AND DAYTON RAILROAD. 


This line is deservedly popular, as they spare no 
expense in putting and keeping their roadbed and 
track in strictly first-class condition, and as for 


train service, the Pullman Vestibule Trains run 
Milwaukee, St. Paul, Minneapolis, between Indianapolis and Cincinnati and Chicago 
Duluth, Omaha, Denver and Cincinnati are ay entitled to be called “the 

: Rie , finest on earth.” This road is also the favorite 

San Francisco, Portland, Seattle, | route between Indianapolis and Dayton, Lima, 








—y ev ¥ 


Tacoma, Los Angeles, re ony: — In gy you ingen 
to take a trip north, south or east, do not fail to 

Spokane Falls, Helena, give them atrial. Directconnection without trans- 
AND ALL POINTS IN fer in Cincinnati for all points in Kentucky, Ten- 


nessee, Alabama, Florida and the South; also, for 
WEST AND NORTHWEST. Washington, Philadelphia, New York and the East. 
The only line running Solid Pullman Perfected 


Safety Vestibuled Trains. 1 i 
The only line running Dining Cars between In- Ask for Tickets Vila ¢. H. & D. 
dianapolis and Chicago. ’ 
Magnificent Pullman Sleeping and Parlor Cars. 
For rates, maps, time tables, etc., apply to D. G. Epwarps, 
© Gas © 0.4 General Passenger Agent. 
Cor. Illinois St. and Kentucky Ave., Cincinnatl, Obie. 
FRANK J. REED,G.P.A., InojanaPouis, Ino. | I. D. BALDWIN, D. P.A., 
Cuicaco, ILL. Indianapolis, Ind. 
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“OHIO” 


BRICK MACHINERY 





q<44< 
CAPACITY 
QUALITY OF PRODUCT 
nequaled sree 
DURABILITY 





No. I PUG MILL. 


WHERE PAVING BRICK ARE MANUFACTURED 
THERE IS THE “OHIO” THE FAVORITE MACHINE 


wansacon ty BE, M, FREESE & CO. 


(,alion, Ohio. 
WRITE TO THEM FOR 


ESTIMATES AND PARTICULARS. 
33 











INSENSENNENNENNENNENNERNERNERNTTERRT NNER TNT ENHNSHNSENTEESEN TENSES T ET CTT TESTS ET SET ety 


TREES 
STREETS, PARKS, PUBLIC 


—_AND-—— 


PRIVATE GROUNDS 


IN UNEXCELLED VARIETY. 


ANDORRA NURSERIES, 


WM. WARNER HARPER, MANAGER, 


CuHestnut Hitz, PHILADELPHIA, Pa. 


Our new catalogue tells of Hardy Trees, Shrubs, Plants, 
Roses, Fruit and our special stock of Rhododendrons. It 
will interest all who are interested in such matters. 


WE SEND IT FREE. 
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THE “PERFECT KILN” 


THE KILN OF 
THE PERIOD 














(SERCOMBE’S PATENT) 


DESIGNED ON ECONOMIC AND ‘*‘COMMON-SENSE”’ LINES FOR 
BURNING BRICKS, ETC., LIME AND CEMENT. 


“i ae ce *% 


PATENTED IN ENGLAND, AMERICA, FRANCE, BELGIUM AND AUSTRIA 
PATENTS APPLIED FOR IN GERMANY, CANADA, AUSTRALASIAN 
COLONIES, RUSSIA, BRAZIL, CAPE COLONIES, ETC., ETC. 


eee 


HIS Kiln is TAKING THE LEAD OF ALL OTHERS. It costs MUCH LESS THAN A 
HoFFMANN TO ERECT. It consumes about HALF AS MUCH FUEL, and as regards 
other Kilns, rr saves 80 PER CENT., and there is PERFECT CONTROL of the fire. 

It burns ALL HARD Bricks with two cwt. dust coal to the 1,000, and gives 
No waste. It will produce about 70 PER cent. Facines, and it will EFFECTUALLY DRY 
Bricks, etc., HOWEVER WET, WITH THE WASTE HEAT FROM THE COOLING CHAMBERS. 

Over 800 Firms in England, America, Canada, Austria, Russia, Belgium, etc., have 
corresponded with us in six months, showing the need there exists for such a Kiln. A 
large number of new Kilns are being erected, and many Hoffmann’s and other Chamber 
Kilns are being converted to our system in England. Three Hoffmann’s are being con- 
verted and a new one erected in Austria (the home of Hoffmann’s); also five in 


America. . . . * . °. . + - 7. ° e ° . a 


FOR FULL PARTICULARS APPLY TO 


SERCOMBE, OSMAN & WARREN, 


NAMES AND ADDRESSES EXMOUTH, DEVON, ENGLAND, 


OF OTHER AGENTS ON 


APPLICATION. ‘PYNE & CO., 1123 YONGE ST., TORONTO, CANADA. 
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FOR MAKING ROAD METAL USE THE 


GATES ROCK AND ORE BREAKER 
over | IOOO [wv 


Great Saving in Power. Adjustable to any Degree of 
Fineness. The principle involved in this Breaker acknowledged 
to be the greatest success ever introduced into Stonebreaking 
machinery. The Gates Breaker has made more railroad ballast 
end road metal than all other kinds of breakers combined. 
Universally Adopted by Mining Companies. Many 
Hundreds Used by Railway Companies. Will fur- 
nish a thousand references from Contractors, Street 
Superintendents, Mines, Cement Manufacturers, etc. 


Also Manufacture King-Darragh Concentrators, 
Connersville Blowers, Cornish Rolls, Steam 
CAPAGITY IN TONS OF 2,000 POUNDS. Stamp Mills, Elevators, Screens, Road Rollers, 


to [= and weed Fine Crushing Plants, Concentrators and other Min- 
&to 12tons per hour ing Machinery. Address for Catalogue 


isto sotonsperhour | GATES IRON WORKS, 


--»-25to 40tons per hour 






























....30to 60 tons per hour Tee 
Bize 736... ccccccccccccecees 60 to 125 tons per hour 50 v Sours Gunmen © 
BEHIOS. .cccccccvccccevcsees 100 to 150tons per hour | 73a Queen Victoria St., London. CHICAGO. 





Passing 2%4in. ring, according to character | 136 Liberty St., New York. 
and et of dase. 4 . 287 Franklin St., Boston, Mass. 


HIGH GRADE WORK AND LOW PRICES. 








CUTS MADEOF ye sj] Woop 
ia OF > A 
BUILDINGS, SN ie 29 DESIGNER ENGRAVING 
yy ) 
MACHINERY | 7538 200% RS A on ENGRAVER AND ALL KINDS OF 
AND CARDS. ? PROCESS WORK. 


















Cis A my © 


To Civil Sa Grav" YEPon: 


Engineers 


Many city engineers have been pleased 
to adopt and recommend our machines, 
because they give general satisfaction 
when used upon busy streets, not to men- 
tion their economy. A postal brings 
a catalogue. 


CARSON TRENCH MACHINE COo., 
16 Dorrance St., Boston, U. S. A. 


MERIDIAN WOOD) 
‘S¥— (ND IANAPOLIS, IND. 


GHood and Process Cuts 


,FOR ALL PRINTING PURPOSES. 







PRICES MODERATE 








» 
Estimates and specimens of work cheerfully 
furnished on application. 
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“Are You Up to Date?” 


THE NEW ORLEANS CANAL CONSTRUCTION AND IMPROVEMENT 
COFPANY, of NEW ORLEANS, LA., have been awarded the CONTRACT 
TO SEWER THE CITY OF NEW ORLEANS, by the New Orleans Sewerage 
Commission. This is the LARGEST SEWER CONTRACT EVER LET, the 
contract price being nearly $2,000,000.00. 

In their determination to get only the BEST sewer machines extant, they were 
induced to personally investigate the merits of the ‘*‘MOORE HOISTER AND 
CONVEYOR, an UNEQUALED SEWER IIACHINE, and the first one ordered 
by them is now at work in that city on their contract. 


THEY WANTED THE BEST 
AND THEY GOT IT. 


THIS MACHINE HAS A GUARANTEED CAPACITY OF 800 YARDS PER DAY. 
MOORE MFG. CO., MAKERS, BUFFALO, N. Y. 
TOTEUDUU UCU SLOSS OC MULES LOMO RCO ULES 


JOHN N. ADAMS, | 


CIVIL ENGINEER AND GONTHAGTUOR, 


RICHMOND, VA. 
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Every class of public and private engineering works constructed and pay- 
ment taken in bonds or deferred payments. City improvements executed on 
liberal terms. Cash advanced for civic works. 

All kinds of engineering work contracted for and carried out on shortest 
notice, including designing and constructing. Surveys. Plans and estimates 
made for every class of engineering. Railroads. Water-works. Water-powers 
developed. Sewerage and water supply. Mining surveys. Large staff of assist- 
ants always ready. City maps. CORRESPONDENCE SOLICITED. 








Printing and Engraving 


The publishers of PAVING AND MUNICIPAL ENGINEERING have the best facilities 
for Printing Books, Catalogues for Manufacturers, Reports for Engineers or 
Municipal Officers—in short, any kind of FINE WORK. We can do the work as 
satisfactorily as if you were right at hand. Distance is no disadvantage. 


angrily MUNICIPAL ENGINEERING CO. 
6s INDIANAPOLIS&<® 
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O—~_ SYSTEM 


oa PRODUCING 
‘Om WONDERFUL 
RESULTS IN 
BUILDING PERFECT 
- STREETS 


WHat IS KNOWN AND 
~~ —_ S ESTABLISHED BY THIS 


STREET ROLLER SYSTEM 


Is a proportional diameter, 

Overcoming the resistant and pulling forces. 

Explodes the old theory that heavier rollers produce better results. 

Reversible tongue, that results in same action as Steam Rollers, for 90% less cost. 

Anti-friction roller bearings reduce the horse power 25%, explains why the five-ton 
roller has built 75% of the best brick streets. 

The seven-ton Surface Roller produces 233 pounds per lineal inch, controlled by one shaft, 
While the ten-ton steam roller can not exceed 227 pounds, controlled by three shafts. 


The only award secured on Horse Rollers at the World’s Fair. 
R.C. POPE OFFICE, No. 806 


MANEFR. AGENT. CHAMBER OF COMMERCE BUILDING, 
CHICAGO, ILL., U. S.A. 







The Addyston Pipe and Steel Co. 


CINCINNATI, OHIO. 





OUR 
IMPROVED 
REVERSIBLE 
ROAD 
ROLLER. 


- + COMPACT, DURABLE AND EASY OF TRACTION. « - 


Axle moves in roller bearings. Weight can be increased by filling with water. Solid heads give 
strength. The tongue can be quickly reversed, without detaching. We make all 
weights and sizes. Write for prices. 


CAST IRON CULNERT PIPE. 
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ERIE MACHINE SHOP 


MANUFACTURERS OF « ¢ « ¢ 


Steam 


Rollers 
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CORNER TWELFTH 
AND STATE STS. 





E,RIE, PA. 


The principal Asphalt Paving Companies in the country are using these machines, 
which are pronounced to be the best in the market. 











FOR PRICES OR INFORMATION ON . ° ° 


BRICK DRYERS 
BRICK KILNS OR 
BRICK [MACHINERY 


ADDRESS 


Sharer Dryer and Construction Co. 
Somplete p lants “Tiananmen 




















A SPECIALTY. PHILADELPHIA, PA. 
SUL. 
Z Catalogues should be all that artistic work can 
rOOR PRINTING * make them. Official Reports and Pamphlets 
; ~ can be Printed beautifully and attractively at 
DOF T | ly pt the prices usually paid for poor printing. 
pa The publishers of Paving and Municipal 
FINE PRINTING pe Engineering have facilities for doing the 
DOF Boy a - Finest Work - 
7 
+. WRITE TO US FOR PRICES ON PRINTING. 


UL 
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THE “IDEAL” REPRESS { noorine tite. 


WITH A ROTARY TABLE. 


, Coavennones & Sosrete-rue ge is 
ow down, it is easy to raise the ma- 
chine if too low to suit the operator. Some of the 


er eae pt Ag gp gy > aoe Things 

touches the other to mar it in goin 3 

through the machine. — Claimed for 
ji * e*eee#es 


The feeding capacity is large—Room 
for four bricks to be placed while two 
are being pressed. 


All the motions are positive — No 
springs, weights, or other chance de- 
vices are used. No light, delicate 
parts. 

No massive frame required to stand 
the pressure; the tendency is to hold 
the parts of the machine together in- 
stead of forcing them apart. 


The base is large, and all the parts 
are attached to it. No getting out of 
line. 

The die is easily changed, making it 
a valuable machine for different kinds 
of work. 

The pressing power is very great, ¢.ARNO 
but the power to operate is very small. o> Lo 

Like all the other goods made by me, =, NEWLONDON, O. 
no pains are spared to produce the a : 

BEST. ai = 


FIND OUT ALL ABOUT IT BEFORE YOU PLACE AN ORDER FOR A POWER PRESS. 


Address - ++ D. J. C. ARNOLD, NEW LONDON, OHIO. 








Bae. Sa = = 
PATENTEQUUNE 27.1893. 
MADE BY 











THE EUDALY — 
SQUARE DOWN- 
DRAFT KILNS 





IMPROVED 


HIS is a Down-Draft Kiln, built either round or 
square, and of any desired size. 

These Kilns are better adapted to a large output 

than any kiln in use where all hard brick is desired. 

The Kiln is peculiar in this: THz Construction is such 

that the heat can be driven to any part of the kiln at will. 

While this is a Down-Drart-KI1y, a part of the HEAT 
can be TAKEN to the wares in the BorroM DIRECT when 
desired. 

It has no equal for ALL HARD BRICK AND UNIFORMITY 
IN BURNING. 

The Round Kilns, while built on the samz PLAN OF CONSTRUCTION as the Square Kin, 
is better adapted to plants of sMALLER DAILY capacity, and especially sEwER PIPE and 
FIRE BRICK. 

Having built a large number of plants, we are warranted in offering this system on 
avery high guarantee. We make a specialty of laying out and building press brick 
and street paving brick plants. Address, 


CINCINNATI, OHIO. W. A. EUDALY. 
40 




















Improved Brick Machiner’ 





MOLDS, ENGINES, 
BARROWS, BOILERS, 
TRUCKS, SHAFTING, 
CARTS, PULLEYS, &C. 
AND ALL DISINTE- 
BRICK- GRATORS, 
MAKERS’ REPRESS 
SUPPLIES. MACHINES. 





THE NEW MODEL QUAKER, for making BUILDING BRICK, PAVING BRICK, FIRE 
BRICK. Simple in its construction but powerful in its work. Send for 
Illustrated Catalogue and Prices. 


Fletcher & Thomas, Indianapolis, Ind. 


The Golumbian Speeial Re- Press 


FOR PAVING BRICK. 






SEND FOR 
CATALOGUE 





Made Exclusively on the Columbian. 


THE COLUMBIAN. 


ALL LEADING BRANDS OF .PAVING BRICK MADE 
IN THE U. S. ARE PRESSED ON THIS MACHINE. 


C.W. RAYMOND & CO., Dayton, O. 
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[he Staten Island 
Terra Cotta Lumber Company 


Of Woodbridge, N. J., 


Have one of the largest clay-working plants in the 
country. They produce Terra Cotta Lumber, Pressed 
and Ornamental Brick, Fire Brick, Sewer Pipe, etc., and 
have in every way a most complete and modern estab- 
lishment. Ina recent letter they write as follows: 


“*We have thirty machines of the Penfield pattern for 
various purposes now in operation in our plant. Without ex- 
ception, every machine gives perfect satisfaction. They are 
in daily operation. 

*“We have over $90,000 worth of Penfield machinery 
distributed through our Ornamental Brick Works, Fire Brick 
Works, Sewer Pipe Works and Terra Cotta Lumber Depart- 
ment. Have been offered machinery of lighter weight and less 
mechanically perfect at lower prices, but upon investigation 
have found that the slight difference in price was no compen- 
sation. After many investigations have concluded that your 
machinery holds the banner.” 


» 


For catalogues and details of Penfield 


Brick-Making and Clay-Working 
Machines, Address 





F. W. PENFIELD & SON, 


WILLOUGHBY, OHIO, U.S. A. 
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Cramprrs Bros. 
neta —~COMPANT.. 
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Brick Making things ! 


Complete plants équipped with machinery for the 
manufacture of Paving Brick. 
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Some of: the largest and most successful con®: 
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cerns in the country areusing our machinery—* 


THE CHAMBERS 
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Machinery. at Galesburg, ILlineis, alone 
having a daily capacity of 


—~ 300, 000 Brick 


Catton % Hollenbeck , Prinvers, Indianapolis. 
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